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Introduction 



lilt' LoiiL'ClrcI works ol" Mixry Hudlt? ainouiit to more than lllu-rn 
hundred paircs. Amoiiir ihcm is tound a regular ain.1 passioiuuc 
iiisislcnctt on ilic real but widely i.i^r.ort^d — siiriiiticance ol' her 
husbaiurs \vork, ami a \i.sioii of iiialhemalical education that is 
pow^.-rfnlly rele\'ant» hut slill unrealised, today. 

This selection sets oiU to provide a hricf introduction to her 
wri linens m order to .stinuilate a wider awareness of her thou^^du. 
'i'he MUfui)iM's in brackets at the end of ea'.'h extract are page 
number references to the collected works in the now (nu-ul-prinl 
edition. 

Mary lAcrcst. later the wife ol' the niathenialiciau Oeorge 
Hoolc, was born in IH32. Her father, a rector, was a friend ofBabba,L;e 
and Herschel who as students had initiated varit)n.s reforms in 
mathematics at ( -ambridL^e. Her mother was the sister ol' a classics 
professor at a colleire in Ciork, where Hoole was to hokl the chair of* 
mathematics. When Mary was live her father bei ame seriously ill 
and the family moved to France, so that he could be treated by 
l lahnenuum, the founder of liomcopathic nu-dicine. Mary jrrew up 
bilingual. An early interest in maiheiruilics was ar<uised by a teacher 
who gave her private lessons in arithmetic; numy years later she 
wrote a charming account of this inspiration. Mer father's iieahh 
improved and the family returned to England when Mary was 
elevcru 

Alary fust nu-t George Boole on a visit to her uncle in Cork. After 
tlie hard struggle of die early years» Boole was just beginning his 
great work. His uia.stcrpicce, An invesiigation of the laws of thought, 
wa.s i)ublished in 1H:j4 and was dedicated to Mary's uncle, iler 
father died the following year, and they married soon after. It was a 
successful marriage; tliough Book: was seventeen years her senior 
they were close companions, an." Mary was able to share her 
husl.)and's interests — she became a de\'oted disciple. 

Tliey had five daughters. The youngest was only six months old 
when Boole died of an attack of pneumonia in 1864. Mary was then 
!52 years old. 

In the folIf)wing year she took a post at Queen's College, London, 
Opened in 1847, this was the lirst college of higher education for 
women. Though unable to award degrees, it gave something more 
vaJuable. at least to some of the pupils; one of Mary's was to write 
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l.itfr, "I ili'^UL^hl \st' svfH' Ijt'iriL,' aiiiu^rd not Miii^hl. I'm alicr j Icli 
1 i\>\i\\d vuu had i^Mvcii a pi^wcr. Wr (.in (limk Wtv nin^flvcs. ami 
liiul <Mii whai \vc want tn kiu>\v." 

AiuT a I'rw yrais Mary Ir{l ihr < <>llfLV' l- > breonu^ lor ,i Ijilt t tmir 
I ho sc^-rriarv c^t'jauirs lliumu, a wriin- < m. cihic^ and rvnlutiwii as well 
as a skiUiil rar>MM\'ri>ii, who hatl bn-u a I'l irnd nf ln r lUllirr. Shr 
was im<'rc>icd in liu' asj)t;cl of his work lhai iimsi of his fricncLs 
luimd iniliiiporlaiU. naiiR'lv 'the art of ihinkiui; ii^rlf, whirli he, as 
Nvcll as (m-oi'^c Hoolc. believed to 1^' the true kry to the physical and 
moral regeiieralion ofmaukiiur. 

In ihr twenty years after her husband's death Mary Boole 
supported and raised a family and read, corres])- nulcil and discussed 
over a wide raiig<' of themes and with a lar^e circle of friends (some 
of whom iire mentioned briefly in an api)endi.\ — see p. 7")). Comm- 
itted to spreading her husband's itleas about mathematics slie aLstv 
developed her own thoughts on education. She studied the works ul 
Thomas Wetlgwood, the son of the famous potter, and a hiend of 
Darwin. She developed the ideas of die French logician and myotic, 
Gratry. and related them to those of her hn^band. At the same nme 
she became nM>re and more involved in spiritualism and theosophy 
with a curious amalgam of ideas from Hebrew rilu.d, Indian 
mysticism and VVcsteni science. Ai the age ol' r)U she embarked on a 
series of Ix^oks atul articles, publishing regularly rip to die time of her 
death in 191b at the age of 84. 

Much of her wriung has not been to twentieth century tastes 
though many contemporary young people have been rediscovering 
her then\es. She was interested in the occult, homeopathy, veget- 
arianism, anti-vivisection— and love. But the practical conuuon 
sense of her lesson notes, Lectures on the loii'ic of arithmetic ,1903, whcMi 
she was 71/. and the pioiurering insights of The preparation of the child 
for science i had their impact on progressive schools in England 

and the U.S.A. in die iirst ilecade of the 20th century. She invented 
curve-stitching and for many years cards marked for this pin-posc 
were known as Boole cards ,sett p. ll('r iirst book, published in 
18B3 but written in the sixties, was a pioneer work on mental 
hvgiene. In the mathematical psycholoij^x of (hatry and Boole i 1HU7) and 
one of her last books, The fy^in^ if pas.sion into poiver ; 1910), she 
showed an understanding of the unconscious far ahead oi her timc!. 

Most educationists today appear to have <)ther things to write 
about than downing rods and so on. Certainly odier things than love. 
Few achieve the clarity, the vision and the highly relevant insights 
of Mary Boole. 
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On influence 

J" 'ill onlin.ii y vsorks on cdiu Mi inn, we iii.iv riolirr coiisi.uit 
iIi^;cii>siiMi .ilnHit ilif p.uuiul.ir iimilc in wliicii inllucnrr slmuld In- 
l>n)ii|.;lu lo hrar. wIu iIht hy iiuli\ n lu.il Minii.uui>. uri\ mi \ ini": i iilcs, 
hopes i>r Irars alxuit rnnsffjucnffs, appeals to atlrriion. ;hc ron- 
tai^ioii r)rr\anipl(*. or that iiior r suhilc form iiiMurnce r.i ilcd i>v tin* 
pious 'iniei <-es.M>i y prayn / and hy modem St ienee 'su^rL,^'sii«ui/ 
or 'lelepatliy/ 1 he whoh- diMiis>iou usually luriis r)n (he rival 
nieriis oj the various modes oi'hnttj^ifn: iti/lurfuy fi^ni uitJunit tn i far on 
tht' !>tif)il. It seems a>sumed dial il i< always let^rji ini.ue to e\eri 
iutluenvc. In madiemaiics. h')\vevei-, the main que^lion kepi in view 
is: W hen may the teacher e\eri iiilluenee 

l-'or madnwnatical pmpose>, all induenee Irom wiihonl. wineli 
induces the pu[)ils lu ailmil a principle as valid helore his own 
unbiased rea-on recoL;ni>e> its irulli. com*^ under th<- same cou- 
(leum.iiion. 727) 



A villiige schoolmaster 

MouMcnr l)('-piar " was asked lo {'onie for two hours a day to 
tearh us IVencli and arithmetic. The ordy lime he could sparr* was 
*:om M\ to ri:;hl in llii' niorinm;. and those hours he spent with us. 
wiuier and sununer, as |t>m; .is we sta\ed at IVmnsV. 

.\h>nM'*ur Pf'place Is ihe hero m" my idyll. I wisli, thoui^ii I km)w 
thai the is \.iiu. tiuit I could convey any a(le(|nate improsinn 

of the v.av in which he en\cl()[>ed ni\' lile witli a proiectiui; influence 
witliout the di'^ditest interferfnce with either my thoughts or m\- 
t<'rlim4;s. I he inHnence wa> all the stioiu^cr heeause he showed no 
ilcNire to i,Min iulluence: 1 was rpiite mu-ouscii uis oi ii tiien and lov 
many, m.uu vcars afterwards. In those days the di^litu*tions t)rrank 
were more shar[)Iy tii'lined ih.m they are now. Tlte viilai^^e sehof^l- 
master was not supposed to take rank with gentlefolk, and thoui^h 
Monsieur Dt-plaee him-self was a i;<-ntleinan in e\-er\' seu>e of the 
wfjrd. he aceej)ted the sf)cial positif>n itUo v.hich he had fallen nv 
risen ^ i in all seriousness. 

I do not rememlx-r anyiiiint; passini,^ Ix iwcen :;s in the slightest 
('ei;r<T reserTd>linL; eitiu-r a caress or an alfeclicaat*: word. The 
ri'huion between u.s was. 1 helievc, eiuirely suheouscious on my 
part. then, for a (punter of a centry later after I left Inm. i remendxM" 
distinctly the lirst, aritlunelic hrssou he i;a\e me at home. Mother 
had Keen tiyinnr to leach uie lotiir division, hut coulfl rioi nuike mr-, 
tnulersiaud. eliiedy. as I now know, because she herself did not 
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iin'ln i.nii 1. I lif (li It'n nil s \\ ,\\ rri'ci i to M» 't^^i<MlI• I )('-j)].irc ; ihru 
ii ill ,i|)[>f'.u (mI .is it liy in.iKU'. .iiul it (lie l.ui (liliiciilty (li.it I 

f.cj- in \}\\ lil<- to scr in >nnr<l ion witii .irithnntir. 

i iir tir\i ill in'( t liai I rt'iiKiiil )(•(■ i« ,i ^uiiiin i • unpi imul pj ( »|u niit)!!. 
or u iiat w^t'd to 1 M" cill* d 'ili >ii! )lr i iilf ( ►! t lirfc/ 1 \\r ; t uMi r' loKl inc 
rv'kihiii't, he a->k<'(l in*- .i mumt m nt tnir^iiiMi> aial iiiadf inc wiiic 
(lo\vii each .ui>\\{T .is 1 L;a\c il, ami (hrn let iiic pt trrisr thai ihv 
aii'Avrr to tin- cornplicanHl (lucsiiuii on whirli we liad :it.nlc(l caiuc 
out of lis own arroni in niy own li.uuiwiiuni;. il;")l t; 

A university professor 

She sccincd so unlike llic suiti* of wliirli nMlIirnKuiri.ins arc 
niacl(-. lhal I one tlav saitl lo her, "I cmiioi think niaiiuMnalics is 
yonr tnic linuiion."" 

moI" slu: rr[ilic(l, '^luy j'uKitinn is t-* nndrrstand ivhateier 
Pr,)fi'.<sor (.H/f'^ni icurits to if(7 ttnd*:r.stood.^' ( !1* ci'ursc r\-rry oc rnltisl 
will know wli.ii iaial niai^nctic intcrlorkini; n.nst been 
on Ix'i'oic siK li a iIiiriL^ roulcl l>r >ai(l. lo non-occnlli »ls 1 nuisl 
fX[>lain that ii. vvas not ai .ill liw utirrat^ci* n{'s( n'i acnial ^n>h: ilic 
i;irl was, in the nio>,i sMMii^hitorw.nd tn. inner", r..-';! .sini; her hon<'st, 
liioni^di loo liniiird. knowlrd^^r ol' the natncr ol' her own nuMUal 
ai:livii Irs. Pi offssor Cilitlord. iiowr\ci', anri'.>nti (l \i\v. wonderlnl 
work done h\ Jiis pupil (o a pcisou.d \*n-.'.Uon ofluM" own (or ni.nhc- 
rnalics. I he result vv.i> that her liealth l^roke down: ihrn ^he took a 
(il of I'Atin^elieal piety i.e. iound out too late th.il her huirtion 
in lift* vvas to undei ^land dnnL;'< wliieli Professor C ;iinV)rd did /m/ 
parlicularly carer to havt* undeisiond . and diecl in the odour of 
sauelity — ( Mie < >!* i he countless vi( titns of i he cruel delusion of 
l(Mchcis who mistake the rcllectiou of their own menial f)r()cr*sses 
on llic brain of an intuitional [)Upil l*kr fx'rsonal mental action in 
llic pupil. In this case. a> in m.uiy (kther^. Nature scerus to have 
a\'('nL,'(*d ihe wronL,', I'rom luv owti o!)serv.' lion of l'it)fes.;or (llilford 
at. c.iassi's of h.is which I attended. ( '.('niure To think thai his prem- 
alurc (h'C.iy. as vvcll as much of his o\'cr-!M'illiant success, was due 
lo a habit of recklessly over-uiat^nelizinL; his piifuls. 

'Y\\v. l^rophets of Palestine may not ha\'c kiiown every ihint;, Inil 
some f)f I hern did know that it is inadvisable lo undermine. onc\s 
own health and other pcoph^s Hn* the sake of spreading one's 
special views and increasing one's influence, by random indulgence 
in the wonderful and awful delight of contact between intellect and 
intuition. (596) 
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I'oacher lusts 

1 he ic.u hn w hciliri luMil-it-ariKM , ministfr t»rrclii^ii)n, poliiic.ii 
Iriiilcr, hcul of, I r.imiU ; luis a desire to inaki' iho'.c uiulcr him 
^ •ojiinnn Iln•n^^rI\■(^s lo lii^ ideals. Nations roiilil not he huill up. 
nor rhildtcn pi cscrvcd Ironi ruin, if sonu' .sm h dcsin* did not exist 
ami exert itselC in some dt ^ree. I)Ul it li.is its i;aiiuii of lusts, ve; y 
similar to those run down hy the other faeuhies. I'irst, the teacher 
\\ants to rei^ulale the actions, eondurt, and ihoui^lus ol'other people 
iii a \\;a- that does no obvious harm hut is cpnte in excess both ot' 
nf)ruial ri.L^Ius and of prai lical necessity. Next, lu' wants [a j)rose- 
Ivrisc, ron'.ince. control, to arrest the spi)utaueou> action ol'other 
niiiul.s. to an extent whi( ii ultimately deleats il^ own ends hy makin,L( 
the pii{>ils too fcehle anil automatic to carry on his teachiuL^ into the 
lutnrc witii any xiLjour. l.a>tly, he actpiires a sheer automatic lusi 
lor telliii.L; otiuM- people 'to don't.' lor arresting spontaneous action 
in iniu'rs in a way tlial destroys their power e\eu lo learn at the 
time what he is tryiuL^ tD teacii them. What i> wanted is that we 
sh<»n!d pull these tlu<*e scries ti.L^ht >o as to see du ir paiallelism, and 
nu! Mil tos^Ljinn ()urselves witJi any such iMi.jish notion as that 
scx-passiiMi is a hist of the llesh ancl tcu hci -lust a tliiiiL^ in itself 
pure and L^ootl, whi<-h may le^dtimately he iiuhii,L;ed in to the niter- 
most. 

l ew teachers mnv art* so conceited as run to kimw that th(»v 
hav(» a threat deal to K-arn. and that their methods need n-visinL^ 
and iinprovinL,r, hut iln^ niajority are seekiuL^ for iinpro\-ed luetlmds 
of doiui; more of what they are already doin^r a L^reai deal loo much 
ol, riie iinproveineiit which they most need is to he hrouL^lit under 
conviction, to he made see llu-ir conduct, their aims, tlieir whole 
attitude towards tJieir pupils and their work, in the li^dit leilected 
on tJicrn from thf)sc of tiu^ drunkard and tiie dehauehee. ,1112) 

Qualities of a teacher 

Cionslant rccoi^nition that man is as liable to error while his 
transcendental facniites are active as at any other time: and. more- 
ov«'r. that errors which otherwise would iia\'e lieeu immediately 
(leiecieci and (MUTcctcd. tend, if made at that time, lo become 
fixed and in ai)pcar like solid truths, nnless carefnlK- checked !)v 
some well-selected mode of (M^rection e.g., the 'proving' of a sum;. 

(Jreat reserve on the part of the teacher in even stating to pupils 
the special conclusions to wliicii lie has been led. lest he should 
arrest ilu: normal exercise of their iiufstigating laculties. 

Specially- stern self-control in the use of personal inflneni'e to 
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(•• Mi\ iiH f or 1(1 p(M su.i tit'. 

Moiioi i rli< ( nt r in liu' ni^iMrr t>|\-Min tiiiL;" aj)i)l;iu^(' \>y prdclaiiii- 
ini; ;m\' p.ii ii.il r<->nli 1 n l- m r ( •nc lias l)roU«_i:lit hack inid ( < uist iniiMu*>.s 
all th'fsr cli itH-nis of a (jiif^lidii which <'iir liad (lisiar(h*(l (Voiii 
iUtriii ii tn. ill < 'I (Icr k • lix i I i'l >r .i i imc ^tlcly on ^'Mik' srh-ctcd clciiiciits 
(if ihf f|iic^ii(>:i. 

( !(tnsi.i!n Iv acc. -j)! iii-^^ anpairm (lisim h.inccN iiariiiony and 
ord'T a^ piunls ih.si ih-' line l.uv nl ihr ca^c h<'h>n'4. hii^htM" 
<»](hT ihau ihai i:i whii h ilif in\csiiL:;at<«r i> ;u \\\r linic working. 

Authority 

'1 inff main ^\ ini)nN .mihnritv ha\c shared hciwccn ihcni the 
attention nf ihc world, liic <l.i\i'-th i\ (!'> whip, liic slicpinad's 
CKH.k. and the c(pndn' I'm'^ liaion. A rea^nna.ble man should niaki* 
iij) hi"- mind which nl the three h.e pri fer^: which he will siihniit to 
wln n it i> hi< tnin u> ^wnu.J and wii-hj when the tinie Cdnies lor him 
to rule. 

1 he Mavi -di i\ cr' • wli'p ha< \ar;o\is modihcaiions. ronxcniion- 
aii-'i-d diMTniv.-^ : \\u- sccpiM-. the mace, the t rune In 'on. the cane. 
'1 he app'-al of tie in all alike i-. lo inuncdiare impre^>it)ns on tlu' 
vi iivrs. Thor inrss.r;.- is hrnl.d hut honcsi : "II' you will obey m\- 
W ill, y Mir >en^.ii loll"- d i.d! h^- laore a:^reeal)li- di.m they ill he il you 
thwaj t tay \\ ill." 

1 he ^1; plieidv ( i .h >k !> niothhrd into a hi.vhop'. (ro/ier. I'lu^ 
tunctifni"- ol' till' iwii aie vitniKir; t<» keep the ^heep iVoin strenuous 
e\ervi>^e In .dtiwul*-. v\here their limbs ^niw lleet and their 

iisMie< touudi: it» k< ep mM' wolvt-s who miijht di^pun- pij^sessjou o!" 
anv" portion of the lloi k with tin- Uiau who considers Iiim^eh its 
liid'dul owner; lo lead iliem into pleniil'ul pasture, ^o as to make 
them tat .uid ta ir llesh lemhr. .tJid L^iiide tlfm cumum,d> at last 
ilUo ihe vard (■; the sjanuluer-housr'. The wliolr- s-.-irui i< simply 
«H)e Iith'.^ di'cepi; 'U olien o{ >emimenlal -elt-decrpl kmi. 

'1 he coiK ti -r".; l>aton exerts no control excrpi dui iu'^ ( <'rtain 
hours ol"))! ictiti and oi' prif' >fmanc<*, ()nte the app"im'-d tiaa- has 
expired. e\ i ry man i< free to i^i ► where he likes and do a^ he (1 looser, 
lie is (Ve<i- hcc.tusf n;i>r»' able than he would ha\ r* i)(cu wilhout 
!)is oe- a if'U.d epis,M|es of ''lAitude, to play b\* hiaisf-lf uliate\-er 
tune hr t !ioos('<. or to ( liter into cHrctiv-e coihbin.tiions with 
nm<i< i i!:s not kn"*'. ii in that ( oiulnctor's or( hestra, 

I'l ir, id;;, miller whii h symbol will y< n serve And b\- \vhi( h will 
you [Hi-l'-r to rule.' 1 l\A 
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Haste is unchaste 

'I\V() iJidlh of ai(}uii iiiij iMilii .!!<• pM^sihli- h» mail; and ilicsc 
;iic. I l\\\uk llily lypilii-d a> ilic iisiiinn Di pucis in ail a^v^ has U-d 
tlii-iii In lypil) ; l>y ilu" iwi) \\a\> in \\iiii-ii a la.iu can expend \\\< 
[divNjral I'taic. ( )iir s<iii <•!' kn< 'wIcdL'j- i, ic, hnical. and can l)r 
.ic(jijiiC(l IriMn ilu- Dnisidc. !)y dciji„Tan- -mdy: ilic nthcr is 

iniuidniial a< in.d. and dionld In' 'gained nwly nndcr ccnain 
<'>iidiii<)iis of plraMira! »!'• fKciirn icni . 1 he l'<iini<r may safely hr 
arfjuiiftl ai any cimP.' t linn', m anv (piaintu. and la any 
af( )K' way. nn!r.-^ i cii cnn 'Uu rs >crrn t-i point \n \\\r 

<<>ijirai\ -Iioii of sui'li l)\^•I-.d>^^)^plil•ll .is Icavi-- in-udirjcul liint* 
ior rc-i antl rM-icisc , I he lain-r kind knM\vlcdL;r i^. in iix-lfaiid 
»d\va>?. (•\'d and inipnrc. ••Nccpi at liini s •.vhcn ii i> <'Nrrpnnnally 
iii;!it and >a( rrd: nu( li tinu s l;rini^^ marked !,\ thr c* •incidence of 
line*' faiioiN: maiuiii>' of dir individual lo a:',"--: piv|;. n-cdnc^^ 
us to fcrjiii^: and ^ui{al)ilily of cii cnmMan* c-. 

li ^«'cin-. iiul'-cd. dial pniiiy i^ in <'ne .rn-c die e<pn\.dem of 
fiaiit-nci'; i.e. a v.■illiIlL;ne-^ neidiei (t) pjccipltate in aci. nor lo 
•>nl;^■e^l in \voi,N. nor to andcipjtf in diiui'.dn, din', for which iln- 
lull linn- lias jjoi < on;c. All liavic is ('■■■-eii;i.-lj^- ijiiclia>ic. \\\- iK'cil 
l« » make pal ''I its and (cat her- pnn'- i)i-t"i e i .n i .■•.t.il:e i Iiild reii so. 
\\ c nnis( inii"( (tlncc in(o die pDpid.ir niiii,{ ihe idea ol (haslii\' in 
(linraiion. in kno\v|cdi;e. in fi ii-nddi :[>. iii hrro-v. oi diip. in family 
ties. c-pccialK in ri'IiL;i«'n. Many «>f die eie-iM iii- ol oni' m-IkmiI and 
honu- life tend n* destroy purify: the inediMds < if M'achifiL:' rendered 
necc-^ai'v by the prc\aieni syM<.-in of contpediion : die ainhiiion ol* 
parents; *odoijrs, lights, wine, -ociety. coilee. ii\alr>'.* Man\" thini^s 
lend to teach children that litvc and kniiwledL;'e I <1" not here 
mean llic technical knowlcd'.;e. l>iU that wliieli \ Iia'.'' called llii' 
Actual or Iniuiiionah an- thiiii^^s to he '-iieedily soni^hi rather than 
caMie(l hy patient waiiiiiL; and 1'mi^- lahonr. 1 lie wile nues into 
hysicrit^ if her hnshand is n»>t In die Imnjonr n> atientl to licr: the 
parent- arc a'j'<rie\ e{| if the cliild i^ not lonil' of ilieni; each relati\ c 
IS oiii-nded if he « >r ■ i;r' i> i >ot .i lav "in iic. | j ne kno^^ led-^c is >p< >i|cd 
t"i' tin' i hild liv premamre \( i I>al -ian ineins ol' t hn i^s which 
-hoidd dawn oii his s<,id lib- a revelation; e,cn ilic ii:iL;ht\ mysteiv 
< 'I einita( r ^^lth the I'.iseen is delli>weic(l i,v what c- » ailed rclieitms 
icai hinu. Snreiy all tlii- tmds to maki' i!ie idea "f clie( kini; 

prcjijainre cui i.jdty an<I v,i''i'd ahotil ilia( wlncij i> to make ( Idklreii 
])areiits in ilndi tnrii. an dlo'.;ical one "'17 
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Waiting 

OriciUal hir diflcrs from ours In' hiMiig steeped in a curious 
palieiit :c•aitirl^rusSy which leiuls towards faiahsni and indolence. 
Bill when the I'.aslern patience is sharpefied by contact with Western 
ljuslh\ it iranshites itself into an exquisite ciiasteness. cunipared to 
vvhi( h oLir ninliods seem coarse and, one nn,u;ht almost say, brutal. 
The Oriental teacher keeps his theories, his system, his classification, 
his knowledge, in th<: background^ till the normal development of 
tin- pupil's mind recjuires tliat they should be Ijronght intf) use. For 
instance, an l^ngHsh pupil hrarnin,u; a lanL^aiage from a uioonsiiie in 
India is made to read an easy book; and to learn the declensions, 
conjugations, and irregaihuities f)!ily as last as they occur in reading, 
A niciiiod, apparently tlu* sanu^ as this, is adopted by many Fai ropeau 
tcaclu-rs. and has been made the basis fjf certain systenis. especially 
the so-railed 'Mastery* system. But in these systems, the svstem- 
atisef. Of teacher, decided beforehand at what point the pupil shall 
i)e told ot' an inflection; wlu^reas the very essence of the *'.)rirntal 
method i':. that the teacher waits until the pupil's atte.'itioti i,s 
attracted a^ the inllei'iion by a diflerencc in the look or sound of the 
word Irom its look or vonnd in a previous sentence. JGO^ 

Withdrawal 

The enlti\atinn of the matheniiitical imagination depends chiefly 
on the child being i)Ut into tlu* right attitude towards matliematical 
conceptions in his earliest years; and. after that, on the right irse 
being made f)f certain nodes or criucal points which occur here and 
there in each branch of mathematics, ant.1 which should be dealt with 
in a Cjuiit* dilferent manner from tiu" ref^t of the course. These form 
the revelation crises of the i)upirs mathematical history; when he 
tlraws ru-ar one of these the human teacher should carefully withdraw his 
injhiencf^ and simply watch lo st*e that no seriously false impression 
is i icing fonued. Uis object shonld be to efface himself, his books, and his 
s\ sterns: lo draw aside a curtain from between the child ami tli*- 
[)rocess of discovery, and to leave the young soul alone wiUi pure 
Truth. (919) 
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Training and teaching 

Ihv chief reason why coiirlc^y, ro\*{Tcnct', and a err tain kind of 
clfK'iJiiy arc riccdrul for those who would learn, is this: Trnih is 
never reeei\-ed into llie hmnan mind wilhoul an adrnixlure of 
eoii\'erui(>ns. of what may l;e called hetions. These lictions ha\-e 
to be inirodneed. u.- ed. and then wiihch'awn. 1 1 would be impossible 
lr» leach even m> straightforward a snbjeci as matiieniaties with(HH 
die teiupoiai v' nse oi* >tatenu nis which aie not true to the nature of 
thin.l,^'^. The history of a child who is h-arnirii; niatJiematies, like that 
(jf human ihonj^^ht, is very mucli a record <jf aliernale iutrocinction 
ol' e(ni\-enient fictions and sul)sequent anaUsi^ of their true nature, 
A cla.ss. like a [)ublie. lends at times to become ^r(jovy and mech- 
anical: to mi-take the accidental for ihe essential; to treat necessary 
aid-; to learnin^^ as if they were actual truths: to lose si3G;ht of the 
relative imf)ortance of \arions kinds of inforuiation, A class in 
Botany iend> lo foi^ft that elassitication aiul terminolf )i(y are not 
S() uuk Ii part of tiie lile (jf |)lants as circulation and feriiii/ation; a 
a ( las'; ill Analyiieal (ieomeir)- for^^ets that the eo-ortlinates are no 
pail ol* a (iu\(.\ }u>t so. the readint,^ public fors^oi. till Ohailes 
l)arwiii W(tkc it ujj. that inleriuiltenee is no nteessary pari ol' 
(;rean\-e Aeiioir althougli it is convenient man. for purposes of 
ela.vsilieai i( m, to inui^^iur a serie-; ( >f inK'rmlUent act-;. A udeut 
\r\\{U to Mieii foiL^ed'uiue-^ in ])ropoition as he becuines meehanical 
in his work: the ireniu^ of a teacher is very much sh(>w:i by the 
mafuier in whieii he contrives to aion.sc ihe interest and coirect the 
errors of a class whieli i.s beco^u*ll^^ to » riurchanieal. 

1 heorisls in education sometimes irnai^ino that" a ijjood teacher 
should nr)l allow die work f)f his chtss lo become mechanical at alb 
A yrar < ir two of [)raciical work in a school especially with Mxam- 
inaiioii'^ iooniint( ahead; cures one <.i':dl such delaKio:.>s. l-Aliicaiion 
ii'- '* 'e>i only teacJuni;, I)ut also irairiiuL;. Tiainini; im|)lies that 
W: • * i)ecome mechanical: icachinii inv'oK-es prevenliiii^ mech- 
aui; s from ri-achiuL: a th tri'ee fatal to protj^ress. W'e must there- 
lore allow much of the actual work lo be d<uu; in a mechanical 
manner, without direct couscifuisnesK of i-> meaniuir; an intelligent 
teacher will occasionally rouse his j)upiis full Cfjiisciousiurss ol* 
what they arr- doinij: and if he ( aji do so without pnjducing con- 
lusioM, he ma\- be complimerued and his class congratulated. rlG8) 

llduwition means die educing of facnliy. Children need many 
things besides edncaiicju: many dungs which can best be given — 
'^ome (»f them can only be gi\ en- - under a reginur ol'orderly routine. 
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Anions^ iJiosc good (iiiiigs arc clisri plinc and training. But il wc^uld 
he well to rciii(.'inbt.'r lliat. dui iiuj; Uic liine iJial llicsc ollirr good 
things arc going on. tdiwation itx'll'is nut gi^^-ig on. I-'ducalion prop(*i' 
is gi\-(Mi l)y lanj ami t.*])istKli{';i! occuricnccs. which give lo those 
(IiM'inajit I'acniiics ic/uc/i (Ii.uiplifnitv routine is h:)l<h/ii; unu-n and kit pin ^ 
quiet opportnnily and stinnihis to >tai l into active liic. • I2f»b) 

Learning 

In classical h-arning it is cininrntly dcsirahk' to secure that 
right inij)rc.>.sion .shall he niadc tronj ihc (irsl : that wrong impression 
shall Jiavc as little time as possible lo ticepcn theniscKcs. W'c wish 
tJie child's eye and car tt) Ixcomc accnsiDnicd from the lirst to 
wclc<")nn: the right aiui reject Lite wrong; wc d(i not wish him to 
gain any habit of tolerating vviong inij)rcssionv I I t he eJiild uses the 
nominative where he shonld nsc the accusative, and is not at once 
coireCfcd. that is so nnich to the hud Ibr iiis Iniurc |)rogress; if lie 
cai. be g<tt not Id icmembcr a time vvhen lie nsed the won.i wrongly, 
that is nntch t(: the good. Bnt in science there ai'e. there lan he. no 
id)S(.)intely right imJ>r^•^^i' ins ; onr niint-ls are not big enough to grasp 
any natnial as a whole; everything tlcpends iij)on drawing right 
conclusions troin combinations of impressions, each of which is in 
itself ina(.iec|nate and partially nhsleatiing : and it' the pnpil is to be 
got into scieiuittc mcdioLls. (hat i^ what he mnsi he trained to do. 
.And in order tliat Jie may learn to do it, it is sometimes necessary 
that each ofa succession of 'wrong* impressions .should have tinu' to 
register iiseli' on the brain and become par t of its a\ailable slock. 
Such a :'taiernem may natur-all\' c(tnvey to the sch(jlastic mind 
trained in c^lassical traditions arr impression of disor'derlincss. bm 
it does not imply liisordcr. L'j)-to-(.latcin'ss is the cause oi' disorder ; 
the haste, the gr'eed to edace raj)i(.ll\' each par'tial impi'cssion. when 
we have rn>(hing lo Md)Stitnte lor it bnt some (tdier irnpr"(rssion 
efjiially j)aiiiaL is xwa (»nlv iinscicntilic^ bnt emiuenlly disoiclerlv. 

The booliness of the metiiod tlcpends essernially orr my not 

rriaking an\' .statement as to tJie nature of th<* connection between 
t\vo grouj)s of facts. Ihc inetlu)d is to sei brains \ ibr'atrng with th(! 
simultaneous coiisci(aisrjess of two grouj)s of facts, free fnnn atiy 
hamper , frotn any npifiinns </v (he nature of the eonneetiufi betu een the tito 
i^ronps, and start them investigating tire nature of the connection, 
•1195; 
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The centre of gravity 

For the first twelve years or so of a ehiUPs life it is iiiipos.sihle l«> 
giicss what class of emotions or ideas will appeal most strongly lo 
him later on. Therefore it is wiser to tr>' to link the good habits 
which are being formed with any motive which see ins to sway him 
specially; but rather to appeal to quite general ones: ail the persons 
about him, especially those with whom he lives, wish Iiim to be 
clean, punctual, polite, etc., and things will be made pleasant to 
himself it he does as they wish. This \'ague combination of altruism 
and egoism is a sufRcient basis for the formation of character in 
childhood. During the period of adolescence the motives which will 
ultimately dominate begin to stir in the consciousness. Parents and 
teachers too often m.ake the mistake of imagining that it comes 
within their function to determine by what motives a pupil shall be 
swayed. That question does not depend on any decision of theirs. 
As well might a hatching hen decide that the eggs on which she is 
sitting shall de\'elop into partridges and not into ducks! What does 
depend, to some extent, on the hen's action. Is, whether the develop- 
ment which is going on shall b(^ full and liarmonions or arrested and 
impoterU; wlietiier tlic ducks or partridges (as the case may be) 
shall fia\'e their limbs in go<jd working order, or shall be lop-sided 
and helpless to carry out their own purposes. **lf you train up a 
child in the wny he should go," snid an eminent psychologist of the 
last generation, "when he is old he will not depart frc>m it. If he 
departs from the way in which you have tried to train him, it is 
because you havt* tried to train hirn in a way which he should not 
have gone, one in which Nature ne\'er intended him to go.'* 

This is now perfectly acknowledged by all psychologists worth 
mentioning. They know quite well that the business of the teacher 
is to found, on a basis of motivt.-s which exist, habits which will be 
useful. 1 he only correction of this fornuila which the j^resent writer 
would \'enture to suggest is an addition, l-'oimd habits which will he 
useful on a basis of such among existing molircs as are likely to prove 
permanent^ or, in other words: Build up good habits on a basis 
within which falls the centre ofgravity of the individual with whom 
you are dealing. 

Now what do we mean by the centre of gravity of a character? 

In any giveii individual, it will be found that some motives 
potent in phase A lose their hold in B; and some which are potent 
in B lose hold in A. Some desires and ambitions, which appeal 
strongly to liim in A, seem to him in B unworthy and trivial; and 
some aspir.iMf Mis which stir profound emotion in B are judged by the 
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waking discriniinalion of A lo be tno refined, too subtle, loo aiini- 
istic, for the present stage of existence. But there is prohal)Iy always 
a range of motives which appeal to the heart of the iiuliviciiial in 
both phases. Let us picture tlie whole range of motives which 
influence him in the A phase as repn-scnied I)y the lefi-lianil circle 
in the diagram, and the whole range which inlhienee him In the B 
phase as represented by the right-hand one; we shall diink of 
motive.^ operative only in A as V-moiives. those operative only in B 
as Z-nioiives, while X, the {/ua'silum, will stand for the ( usually small) 
range of motives which stir his deeper emotions during his dream- 
moods, and yet are judged by his waking discrimimition to be 
practical; and which are then-fore able to .stinudate him bodi to 
strenuous clFort and to steady self-restraint. Within X lies the true 
centre of gravity of the individual's heart and conscience: *'the 
sold that makes him one from first to last/' 

Habits formed while motives X are present to the mind arc 
unlikely to collapse tmder any stress and strain of life, or even in the 
conditions respectively known as 'absence of mind' and as 'temp- 
orary insanity.' 

It must I)e observed that the permanent mmive i.s not always 
one predominantly j)resenl to conscif)USness. It is revealed rather 
by the quality of the individual's interest in other things than by his 
conscious interest in that thing. A girl may seem at one time devoted 
to music or some art, at another to j)hilosophy <jr iiiin-attire ; init 
always under tin? dominant inlluence of some* tcacdu-r, and stirnu- 
\ued by his approval. The ck*sii-e for human approval is in this case 
likely to be a more permanent moiiv(^ than either an or philosophy. 
Or a girl may l)e al)sorl)ed at one linie in the siuily of music; at 
another lime of history or liurraiure; and what ht:r soul is sci-king 
through its various [)hascs may be the Law of rhythmic Ijcais of the 
Unseen. In such a casi-. the motive whirh may be relied on as a 
basis for ethical hai)il is the belief in the retaliations l)rought about 
by the recoil-power of destiny. A young pi-rson may seem at one 
lime intensely pious, at another painfully worldly; the motive all 
through may be an artistic sentiment, whieh causes the imagination 
to be fascinated, at one time i)y the *beauiy of h(jliness,' at another 
by some artistic quality perceived in social life; the power to trust to, 
in such a case, is neither the influence of the Cihurch nor that of the 
worldj but the desire for the outward expression of harmonious Law. 

It must i^e rcniembi*red tluu we are treating here of the clioice, 
not of a professional career for the future man or woman, but of 
a basis for the formation of liabits, I'ho bread-winning profession 
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of an individual should be of sucli a kind that he am he iiitcresiod 
in il, but can also escape entirely from die llioughl of ir when oil- 
duty. l*he basis of ethical habit, on the contrary, should be some 
sentiment from which the individual never escapes; which is about 
his path and about his bed; sonaethinp; for the sake of which he is 
willing to work and the thought of which makes it easy to rest; 
which gives to life a meaning, and robs death of its sting. 

In no cases, perhaps, can the subject of educational disappoint- 
ment be studied more easily or with more profit than in those of 
little girls who show an early taste for what arc called domestic 
pursuits: needlework, dusting, and the arrangement of the table of 
the room. Such precocious little housewives often beconn-, in later 
life, tlie most hopelessly and helplessly undoinestieated women. 
The reason of tlie failure would seein to be this: The mother 
assumes diat her intelligent little helpi-r has 'dj»mestieated tastes'; 
whereas the child's orderly activity is proI)al)ly due to its being, at a 
very early age, the only outlet for some nascent passion, either the 
love c)l ap[)n)val. or the general instinct of kindness, or the desire to 
lielp whoever is greater anil eleverer than herself A little girl may 
be phenornrnally clever at darning father's socks as long as father 
is the tloniinani influence of her life, and darning soeks the only 
thing she can tlo for him. If she fmds out too early that she can lielp 
him, or some indnlgeMt uncle, by copying MSS.. it is much to be 
fearetl that the needle will orove to be not her true vocation after 
all, unless special pains are taken to cultivate the taste for some 
years. As .^oon as the child goes to school, donn-stic work finds 
itself perhaps in violent conflict with the ruling passion; and the 
taste ibr it crumbles like a snapped 'Rupert\s drop,' never to be 
restored. Oornesticated tastes, in a woman, are the normal result of 
household work having been an outlet for the expression of X-motivc 
between the ages of twelve and eighteen. 

'ihe question naturally occurs: how can parents and teachers 
find the centre of gravity of a young nie, how discover the ulti- 
mately dominant motive? Very often they cannot do so: perhaps 
it is not best to probe in the matter too curiously. The important 
thing is that they sliould realise that there is a centre of gravity to 
each young life; and that it lies in the region where apparently 
conflicting passions mutually overlap. They will then try to link the 
habits most important to form, not with the passion which seems 
strongest at any given time, but with the greatest possible variety of 
motives, in the liope that the good habit will link itself with the 
quality of feeling, whatever that may be, which underlies all the 

19 



20 



various aj^pamu motives. 

In iliis mailer, as in many others, the fact wliich i( is inosi impni t- 
anl for us lo know is thai of our own ignorance. \Vc cannot know 
what is the centre ot' ij^ra'.'iiy of a young nature: let us tiieii noi aei 
as if we knew. W'v know only that it lies at the meeiini; p(»iut ofdie 
character's extremes, 

The power in wliieh v/e luust put om' irnst is nut onr Dwn strength, 
ljut tile l orce wiiich is given otf wiiere C(inlhVting elements meet. 
Our Deliverer is not any eidolon wiiicii we lia\'e faslnoneci with the 
hands of our imagiuation. hut tiie Unity who reveals Ilimsell'in tin* 
union nf a])pai'ent ojiposites. f 1390; 

Hindrances to reform 

Professor Periy has been raising a storm roimd the fact that 
students of enginet. ring and eh^ctriciiy canntjt use their mathematical 
kuowledge U) facilitate* their study til real foiTes to anything like the 
extent which they would du il* their knowledge u{' >o nmch ai'ith- 
metic or other mathematics as they ha\c learned were real and 
vital. This has eausL-d a revival of interest in a fjuestion which has 
been almost entirely ignoret.1 in Mugland for a gencratiou or two. 
tlnnigh sixty years ago it i"L'cei\-cd the cai nest attention of sonie ol' 
our most learned scieniitic men: \'i/.,. W'hdt art- the Ciniditious ichich 
jdinur a vital ljiniclfd<ie ofrndllwrnatitw? It may snrj)ri>e sonic readers 
lo be Kild that tluisc conditif)ns are almo>t entirely nu^ral and 
spiritual, rather than intellectual: but such iias always l)(M*n the 
verdict of the d{*e[)est students, (.hiite lately a teacher called on mc 
lo compare notes with me on the subject. I knew UiUhing of his 
views. . . .We found ourselves in eniirc agrcenirnt on three cayalal 
[)oiins : 

1. The great hindrance to the vitali/ation fjf arithmetic leaching 
in past ages was tiie desire of the clergy to [)revent any devehjp- 
ment of logical faculty wiiich might lead tlie inasst-s \n iVmhx 
lh(* evidence bronglit forward by tliem in lavour of religions 
dogmas, 

2. One great hindrance wac is the desire of the classes in pos.session 
of the ct}untry's wealth to give ihcmselvt-s the emotional hrxury 
f>l* imagining themselves (Christians, while retaining their hold 
on pliysicai luxury in a world where the poor an; starving, 

.3. Only dead mathematics can be taught vvhcre the attitude of 
ronipetiiion prevails: living mathematics must always be a comm- 
unal /mssession, (1009) 
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On competition 

Ciuldr<:n have a right also to a share in thai siill higher and 
purer delight, self-efTaeing communal Research. The opportunity 
lor ii should be provided in school. For if taken, under judicious 
supervision, by a group approximately e(]ual in age and attain- 
nietUs, it is harmless and invigorating in itself, and the rhydimic 
beat between Altruism and Comi)e[ition can be properly set up. 
Whereas, it* the work of School ami College is too prosaically and 
continuously competitive, the more ijromising jjupils arc often 
temi)ted tC) throw themsek'es <-ager]y into sonu! group of adult 
thinkers, who overstrain and o\*erstinuihue in them the desire for 
cunurumal self-elFacemeiU. I'hen comes the necessity for taking up 
tile life of bread-winning: the desire foi* worldly-success reasserts 
itself. I'he consequences of this violent return to the worldly life, 
after too long a spell of Port-Ri A'ul-iike .-Mtruism. are nf)t iuilre- 
cjuently disii.strous to both moral staniiiui and intellectual power. 
It will be r.)und a good rule to make all work which is properly 
intellectual, all which involves serious thcnight, either iiuli\'idual or 
comuumal; and to reverse Cijuiijetition for tluise portions of time 
which are devoted to the acquiring of skill, accuracy, and speed, by 
[)racticc in what the pupils ahvady understand perfectly. The 
^linmlus of competition, when applied at an early age to real 
lhr)Ught-proce,sses. is injurious both to nerve-power and to seientiHc 
insight, 

Group work 

I'he method is essentially communal not competitive. Hardly 
ever are there two children working on quite the same problem; 
thrrcfore there can be no competition as to who answered best or 
quickest. .At the end of the lesson, the whole class are in possession 
ofsojuc information which no member of it pijssessed before. It is 
not sr)m(niiing told them by the teacher: it is often quite new to the 
teacher herself. The skill f)f the teacher is shown, not by the know- 
ledge which .she imparts, but by the nuanner in which she utilises the 
thinking powt^r of the children for the purpose of finding out what 
she docb not yet know. (I 196) 



'1 he idea of testiijg woman's fitness for a true womanly life by 
competitive examination is not quite a modern one. King Lear 
tried it. (267) 
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Two elements in teaching 

Suppose I am leaching, say, the procciss of miUiiplicaiion, llicrc 
arc two things which ihc pupils can get oiii of my insmiciion : (A) 
skill in performing ihc operation of nniltiplicaiion itself; and (B) 
a little of the power to find out fo»' themselves how to do other 
arithmetical ("operations, hi very process that I leach ought to be so 
taught as to add something to the puplTs chance of some day 
making om ruie for himself without the aid of a teacher. 

If we add together all the A's of a child's arithmetical career, 
they constitute what I called, in a former article, the body of his 
arithmetical knowledge; If w(! sum uj) the B's, they constitute what 
is called its life. 'Vhc sum of the combined A elements constitutes the 
ability to reek<ui iIk? bulk or numix-r of dead material and to keep 
accounts according to any system chosen by an employer. The 
simi of the elements gives the extra power of Ix'inging one's 
knowledge to bear In Ibrinlng a sound judgment on problems 
comiecied witii living forces — e.g.. on the [jrobable behaviour ol" a 
charge of eiertricity under ctM'tain conditions, or the probable 
honesty and stability of a certain conuiiercial enterprise. 

Now tile A element in any mailieniaiical les.son can be imparted 
while the class is alert and eager; ihc B element cannot bv. imparted 
except nnder the pecnllar condition called by some nustlc writers 
'.Silence in tlie soul* awaiting iin'ther Light. 

i he two slates, the alert and the passive, aheinate in any good 
educational tyoimc: the alert phases being \'ery much the longest, 
tlu: passively recii)ient ones short but quite undisturbecL 

Btu under stress of competition the i:>assive mystic phases of study 
are being crowded f/Ut, 'i'he reason is that Kngland is .so saturated 
with the* spirit of advertisement that, in any given conunitiee. the 
niajcM'ity are almost sm'e to be against the teaching ol* anything for 
which there is nothing to show at the next forthcominfi examination. 

noi2) 

On wholeness 

• But no iiUelleciual culture is possible without some monistic 
action of the mind: teachers therefore interruiM A action every now 
and then \n insist that pupils shall set uj) ii regular shoi l scraps of" B 
action in the middle of A action. "Think, children, think, what 
does this i-emind you of?** *'Don*i you see that . . . ?** They expect 
to recci\'(* inunedlaie answers to f[uesilons sprtnig on the class in 
the nnddl(* (^1* work: cjuestions of a kind which should have been 
asked only at the end ol' the class, and left to be thought out at 
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leisure and answncd on sonic iunm- day. 'l lii> of courx* KMids lo 
weaken and di.sorguni?;" ilie faailiies of con:pai isoii and die grasp 
of general principle?; in die niajoriiy of pupils. Bui liicre are always 
a few 'naturally proiecied' nif.nists in eadi generation whom 
teachers may to .some extent harden and make inelhcient, but 
cannot turn aside from their true function. Some of these become 
what are called pliilosophers: men who spend their lives in writing 
ponderous books to prove simple tniths which ought to occur 
naturally toeverybody. These mi-n present to die outer consciousness 
of their readers and hearers ideas which should never come into 
consciousness except as tlu^ latter is informed by the unconscious or 
inner mind. The })aih of such a teacher is often marked l)y a broad 
track oi nervoiLS and moral wreckage: a ])henomen()n which seems 
to astonish many persons, but which appears to me as litth; to be 
wondered at as the digestion wreckage wiuch would follow in liie 
wake oi a pliysician who should insist on feeding ins patients with 
ready-made chyle. Few things are more import a lU lo mental liealth 
than that each individual ^lu>uld be al>le if) generate within himself 
as much monistic philosopliy a^ Ik^ is ready for. and should ha\'e the 
instinet to avoid absorbing any more than he is iii for. , 1 002 j 

The majority of teaclu-rs iry. as I have >aid. lo keep their pupils 
out of n<*rmal monistic phases, to an t^xieni not sanciioned b\' any 
great psych<»logist. .MI sorts of excuse^ are made for liiis: liie uixd to 
use up lime in learning to know the outside world; the examinations 
looming ahead: pressure of competition, etc.. etc. 'l lnrse excuses 
secni genuine, until one notices tliat the uuumer in v/Iiich the 
practice of average educational practitioners diiiers from that of 
gicat educational authorities is refleetc^d in other regions where no 
such motives can possil>ly have any sway. For instance, in a large 
lunatic a.sylum where I have stayed on visits, the doctors and nurses 
seenurd to me as kind and conscientious a set of people as I ever saw; 
but. thinking of their conduct in die light of certain admitted 
principles of medical psychology-, I often found myself wondering 
whether they or the patients were the more insane. (1001) 

A' and not-A' 

It seems to me that most discussions about Education are vitiated 
by one great flaw; Educationalists seldom recognise the proper 
inter-play of the two actions. 7'hey know that a child must be 
taught to see clearly xhc diflerence between some ih.ings; and they 
know that he must be taught to see the Unity between .sonie other 
things; but they do not, in fact they dare not, realise that the process 
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of souiul thinking i.'on>isis. cniplKuically, in seeing Uniiy where one 
Ikis ah'eiuly perceived eontr:i.s[. It is simply a farce — now that wc 
know the law of nian'^ reasruiin.ic or^ai: — lo dignify anything with 
the iianu; of Hthication wiiieli does ivn piox'ide constant opportitn- 
itics for the human rcwiMni lo ^ay "a phis not-\ torni a Unity'*: and 
thai about sonic .v which tlic mere htniian perception has seen 
sharply contrasted with the not-.v. 

There is not the k"ast practical diihcuhy in doing this. Thci'e is no 
reason why any intelHgent man or wonum should not learn, in a 
week, enough to make th(." tcst-ecjuation of the thinking organ the 
norm of his or her Inisiness: as a teacher, or as a sick-niu'se in cases 
where the nerv(!s arc disturbed; or for ihc judging of the precise 
amount and kind of dehision a patient may be suflering from. The 
only diflicuhy now in tlie way of its ciuite geruTal use, consist.s in the 
fact that it leads to c(^nsef[Uences startling to ^iX)d [)eople who 
claim that right to ibrm judgments about things they haven't 
studied and don't understand. Nhmy a teacher has begun to get a 
glimpse of what the I.aw really is; and shriuik back not daring to 
look any longer, know ing that, if he does, he nmsi soon find himself 
doing things that will put him in conflict, not only with the Exam- 
iner, but. what is nmch worse, with that rampant Philistinism 
which gO(%- about clutching lo its breast a bundle of nmtually 
coiuradietory opinions^ which it persists in considering as sacred 
axioms, apparenth' imder the impression that cut-and-dricd false- 
hoods ])ecome a living moral sense, if one onJy hugs them close 
enough to one's heart. The Plxa miner is made the excuse for nmch 
dishonesty in teachers, for which he is in no way responsible. (568) 

On circular 711 

It may be right in regard to merely political matters to let the 
various parties do their worst, and cjuietly to mind one's own 
business; but it cannot he the duty of any mother, with a child at 
school, to be coruent with going through her diMiiestic avocations, 
and to h.'ave her child irxposed. w^ithout special help, to a method 
of teacliing which may. and in many cases will. lea\*e the eJiild 
capable of thinking any foolishness right, and with no power oi' 
coiTccting and controlling the natural flow of ideas which is the 
normal birthright of the yoimg. After this specific warning, our 
readers who are fatliers and mothers f)f children at school nmst 
blame only themselves if in ten years from now they find these same 
cliildren growing into manhood and womanhood with their minds 
incapable of understanding the eternal verities. (1461) 
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Pre-mathematics 

or arlihniclic and algrbra I shall say lililc here, as ihcy arc 
ircaicd in another chapu-r. Only one point I will lay stress on. Many 
a life of intellectual muddle and intellectual dishonesty begin^i at 
die point where sonic teacher explains thcruJe forCreate.st Common 
Measure to a child who has not had the proper basis of sub-con- 
scious knowledge laid in actual experiences. I'liereAjre., if you value 
your child's futiu-e clearness in science, triust no teacher to tell him 
anything about G.C.XL or L.C:.M. till you have ascertained that 
he is able to fmd, easily and accurately, by means of compasses, the 
longest length that will repeat exactly into each of two unequal 
given lengths, and the shortest length into which each of two given 
unequal lengths will fit. 

We now come to the subjeei of geometry, the condition of which 
affords, it seems to me. a standing warning against directing 
educational care too exclusively lo the conscious mind, and neg- 
lecting to provide food for luiconscions mental aciif)n. 

There seems to be evidence tluit in ancient times all people in 
good society were exjiecied to know simple truths about geometric 
forms in the same way as we all know simple facts in natural history. 
The elementary properties of the triangle, parallelogram, circle, 
ellipse, and spiral seem to have been familiar to t)rdinar\' people. 
They were not exp-^cted to know much about geometry, hut they 
were expected to have and to use ordinary facidlies of observation 
on facts within e' e»y one's reach. Muclid, was in his day. a son of 
Darwin ofgeonu'.ry. He wrote not a geometiy for bi'ginners, but a 
book about the logical concateiialion of geonieiric facts for men 
already geometers; just as our Darwin wrt)ie a hook about the 
concatenation of biologic forms for people aln^idy biologists, lo the 
extent at least of knowing that horses prance and dogs bark and 
wag tails; that worms creep and birds fly; that some flowers have 
scent: that some fruits are sweet and others are sour. 

Euclid's book was a type and model of all that a good book on 
logical concatenation shoidd be. The use which was made of it till 
lately is the type and model of how such a b()ok sliould not be used. 
1 eachers assumed tliat the excellence of the book gave them the 
right to luse it in defiance of all the laws of psychology. The result 
of such misuse is anvays the same: loss (ff natural instinct, Te.xtbooks 
arc written expressly on purj^^se to inform tlu- consciousness, A good 
textbook slK)idd explain ewry thing step by step, and should assume 
nothing which it does not actually stat(\ ICuclid d(»es this in per- 
fection. He wrote, as I have said, for men for whom the words 
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trian,i;l(', ciri lt*. parallcIoL^i'ani wcvr. alrcaily chari^cil wiih assori- 
aii()ii>; aiul he ga\'(' ilt'Iiiiitions iiuciulcil Tor ilu- j)urj")ns(\ not ot* 
icllin.i; soiiK'ihiiig Ircslu hut ol' clearing up and sciiliug courcj^i ions 
which wiTc ha/A" lV<.>iu Ihu'^ faiuiliariiy. , . . 

\{)\v \vh<'U ii bf'i'anu* cusioiuary lo y^Wr to l)(>;.s ot ten or i\vc!\r 
what Kuclld wroit- for j^iowu men. ihal was not hir \vi on,i^ ; hoys now 
can Cjuiii" well assimilate what was i^rown-iiij fooil two iliousaud 
years a.Ljo. Ijui il t iuhhcii oi* twelve are to learn what Euclid wrote 
lor advanced nicu. i hililren ol' ihrei* should hi- acquirini; the su')- 
(*on>cioiis ])hysiLal experiences which lads in (j recce picked up i.n 
the Course (»!' nature and by ihe acciilcntal help of archhcciiUT aud 
statuary. This })rccauiii)U our grandfathers eniiri'ly omit ted. The 
cflect was t^omewhai similar to that whicJi would he ju'oduced if it 
ever l)ccarnc the fashion to make children learn theoretic natural 
history from hooks illustrated by Hat diagrams, before allowing 
them to si*e any real animal I'r plant. Europe has lost i^eometric insfi-xl 
and tht' hahit of rt^ometric nhserration. AH j>f ns at this time arc in a 
roiuliiion <>f artificially paralysed getuueiric faculty: and now the 
aim i".nd suuly of all true rnaihemaiicians is to restore the vitality 
ofgcomciru: instinct. . . . 

I..»istly — and diis is probabU' the most importam preparation for 
future living compreln:nsi<')n of nuiihematical ideas — dien- is the 
cuiii\ation of the geometric iiuagiuatioti. At the saute age at which 
tlie child begins to realize that a tadpole gnnvs wiio a frog, a boy 
imo a man, a seedling into a llowering plant. I'T filii.. ha\'e the 
opportimity of watching also lu.w one geometric^ji ; ■- pr-:orui grows 
om of. or liows imo. anotIu*r. A v'onuuon nighi-h^ht placed in the 
bottom <")f a deep round jar in a u wk room liirows on a sheet of 
caifl board held oxcv it patterns of conic-sections, which pass .into 
each other as yoti change the po.sition of the cardboard, ^'hililren 
wry early learn to love watching hguri's thrown in light; and there 
is no age at which this anmscinent can hurt ihcm. pnn iili-d that the 
motion is slow, and that no om; excites them by trying to I'xplain 
things. A va»-ieiy of other methods for trainiug the geometric 
imagination at a later stage will be dealt wiili in a future chapter. 
:D04) 
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Lesson on equivalence 

12 buttons arc a dozen. 12 pence are a shilling 

Art: ihosc statements true? 

Are they buth tine? 

Are they always true? 

Are they tnie in the same sense? 

Let us see. 

Suppose you gu into a shop and say: want a dozen of diuse 
bntions, please/' and a friend says: ••And J will take twelve of the 
same buttons, please/' do your two purchases look alike ? Would the 
two lots weigh the same? Would the owut-r of one of the lots be any 
tiie worse or the beiier ofl'if tin- parcels were changed by accident? 
If the twelve buttons were sewn to your coat, would any one know 
that they were not the dozen? If we wanted to play a game with 
twelve counters and had no proper coiuUers. we miglu ase the 
twelve buttons for comucrs; would the do/en do instead? Ves.just 
as well. The dozen is twehe, and twelve is a dozen: and for every 
purpose for which one could be used, the other would do just as well. 

Vou say twelve pence are a shilling. Do they look like a shilling? 
Are Uicy the same colour, size, weight? If I wauled things to use 
instead of counters. I might iLse twelve pennies: would a shilling do 
instead? No. Sometimes in crtoking. if we h;ivr not small weights, 
we use a coin as a weight: we might be told in :\ cookery book to 
take the weight of a sixpence or shilling oi* carbonate of soda or of 
some spice. How would it be if we used twelve pence instead? 

I'welve pence are not a shilling, not in any way like a shilling. 
Why do you say they are a sliilling? l'he\* are of the same \*alue. 
\'ahic of what? Not for coimters, nor for wt-ighing things. 

r\velv(! pence are of the same \-alue as a .shilling when we want to 
buy things. Ves, now we luwe it right: :wel\'e pence are not a 
shilling, and camiot be used instead of a shilling for any real ase of 
the things tlumiselves. Hut the chief purpose of coins is to exchange 
for other dungs; cind.for that purpose twel\*e pence arc of the same 
\-aIue as a shilling . . . f827) 
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Lesson on numeration 

VMiat is this I ? And this, 2 ? And lliis, 3 ? (and so on), and this, 9? 
Now I want to write ten: how sliall I do ii? 
Put I and 0. 

But wliat }ias ten done to b(! dinVTriil (ioni the rest? 

Why should it have two sii^iis iiisiratl of one Vikr its iici^hljijur^^ ? 
and wliy docs it lake signs l^clon^in^ lo its neighbours, instead of 
having one of its own? 

Did ten ask lo have two signs? Did it wish to ha\e two? Xo; 
then why do we giv(' it two? 

I once asked a youni^ friend f>f mine why he did something in his 
sum; and he answered: "My reason is ihai I was told lo do ii ai 
scliool; but I know I ought lo iiave anodier reason, and I know I 
ha\cn't.'' I thought lhai was a sensil^Ie answer, ll appHed to most 
tilings in arithinelic . . . iHUl) 



Lesson on zero 

Shut eyes, etc. Make a niind-picturc:- \lc liiiing the c}ialk to the 
black-hoard. I make one stroke and then put niy hand down. I do 
diis action three times; how many slrf)kes will be on the board? 
If, instead of making one sintke on die board. I made two and put 
my hand down; lu>w many strokes would be on the board when I 
had dour the action once? Twice? Three umes? Four limes? Before 
I had done it at all ? 

Ojien eyes, sit up. Shut eyes. etc. .NFakc a mind picture:- A clean 
black-boarfl. me holding die chalk and llien putting it down, 
without tt^uching the I)oard; what would be on the board? Nothing. 
Now make anotlier picture:- Me making a slnike. Now I rub llie 
stroke out. What is on the boai'd that you now see in your mind? 
Nothing. So if I do nothing, or if I mak<' a stroke and rub it out, the 
result is tlie same as far as the board is concerned. VVei<' the two 
ways of getting it the same? No. 

That was a mind-picture blaek-board. Now open eyes and look 
at the real one. Here is a fjuite (^lean board: 1 make a stroke: I lub 
it out. Is it really quite as clean as when it has bt en cleaiu'd on 
I)ur[)Ose f()r class? No. What do ymi see on it? A snuulge. 

Suppose I lifted the chalk to the board, and made a dot and no 
stroke at all: how many strokes would he on tin- board when 1 
had done ihc. action three times? Four limes? Si.\ times? Nine 
limes? Once? Before it had done it? . . . 849) 
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Lesson on triangles 

At Prup. XL VI I (Pythagoras' iht-orcin) it hiTonici; even more 
iniportaiu that the lesson should be as Hi lie as pos.sihh- connected 
with insiruclion from a human teacher. It is, or should be, one of 
ihe most niomenlous crises of the mental life. 

*J'he question is posed thus: '*You know that any two sides of a 
triangle are greater than the third side. How nuieh greater depends, 
you know, on the angle between the two. Now suppose we leave 
out of reckoning all triangles except those which have a right 
angle. Is there any way in which we could know the length of the 
hypotenuse by knowing the lengths of the other sides?" 

Tlic child is left to grope and fumble over that question fur a 
short time e\'ery day — for perhaps a week; so as to get the sense of 
impossibility, of helplessness, well worked into liis consciousness; 
because it is important that he should get an idea of the true 
relation of mathematical method to the sense of generated 
by the limitation of direct hunum faculty. You then tell him to 
make a right angle by placing three ol' his square counters or 
blocks that go to make that. He will find that he needs five, lie will 
then perhaps suspect that the law of the relation is contained in 
some idea of sequence of numbers. Let him then try four, ii\-e and 
six; he will lind that six does not make the hypotenuse K)ng enough. 
After trying \'arious nieasuremenls for some days, you again teH 
him to make the triangle whose sides are three and four and the 
hypotenuse fi\'e. Tell him then to build up the complete square (^n 
each side. Then tell him to count the blocks in each of his .squares. 
Tlu'n tell him to add together the numbers ol* blocks in the two 
sniaii squares. And then, if you can. ha\'e the tact and wisdom to 
be silent and Jet him tliink. Say no more of geometry that day. 
Next day let him build the hollow triangle and solid squares of 3, 
4. 5 again. Then other right-anghrd triangles, such as those with 
sides 5, 12, 115; B. 15, 17; etc. L'se no imnecessary words. (928) 



Lesson on toads 

.A teacher took a class of little children into die wood, caught a 
load and put him into tho middle of the group, saying: *'Our 
lesson today is to be about tcads. But I know noiliing about loads; 
someone else will give you the lesson." 

One child said: "I suppose God will give us the lesson/' .Another 
interposed: *7 think the toad will." (1307) 
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Lesson on infinity 

Let iLs-go over ihc ground again. Suppv- rc is a cake on the 
table. How many children can go through room wilhom ilie 
cake being all eaten up? 

Weil, that depends on two things: the size oi' the cake, and the 
share which each child eais. if die cake weighs two pounds, and 
each child eats two ounces, it will be ail eaien up when sixteen 
children have gone through the room. If the cake weighs only one 
pound, it will be eaten up when eight children have gone through 
the room. But if each child eats only one ounce, then again sixteen 
children will have to go through the room before the cake is eaten 
up, and so on. Many questions could be asked, ail depending on 
the size of the cake and the size of each child's share. 

All this time you are tied lo an hypothesis that the children eat 
cake (more or less). 

But now suppose we are freed from that hypothesis. Suppose no 
cake is given to the children. How many can pass through the room 
before it is all eaten up? 

The answer to that is: "An infinite number.'' Infinity does not 
mean any particular number, or a very large number. It means a 
loosened chain, a discarded hypothesis, escape from the rule we 
were working under. Something else, not the size of the cake 
determines the number of children. Infinity does not mean that 
there are enough children in the world now to go on passing through 
the room Jot ever, but that the number of children who pass through 
the room, now that the share of each child is 0 (zero), will have to 
be determined by the number of children that there arc in the 
school, or the parish, or whatever it is that the children are supposed 
to come from; and not by the size of the cake. The size of the cake no 
longer has anything to cio with answering the question: ''How 
many children can pass through the room before the cake is ali 
eaten?'* (1258) 

Lesson on curves 

Try to fancy that this black-board is a field. It has a brick wall 
all round it, with no opening except at A, where there is a gate. 

At Z there is a rabbit hole. A rabbit came out into the field at 
Z and wandered about till he came to here (write the figure 1 », where 
he found something he liked to cat. .After a little while, a dog came 
in at the gate A; the rabi)it caught sight of him, and directly 
afterwards the dog caught sight of the rai)bit. Now let us try if we 
can make out what happened. Kirst we must try to think what the 
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auiniiil;. WDuld cac li like lo have liap[>t;n; lUr ral.)l)ii saw ihc doi; 
first; what do >'ou ihiiik he wished '1\> gel a\va\'. I'erluips his 
first idea is to run straight away Injin the drjg. liui he ean't; the 
wall prevents hiin. What will he do next? 

Nc)W tell me. what do all tiiesc lines represent? The line 1 to Z 
represents the path which the rabbit would like tu go along ni one 
jump, and does take in eighteen jumps. The lines A I, B 2, C 3. 
and all the other straight Iines» each represent a line that the dog 
at some moment wished to jump along; he jumped along a bit ol* 
one, and then changed his mind andjuiuped a bit of the next, and 
so on. V\'e drew all those straight lines; you saw mc draw them by 
the ruler, did you not ? 

But here is a curved line A to Z. Who drew that? I drew no line 
except straight ones by the ruler. Look at it well. Make sure that 
you sec it and all the lines on the black-board. 

Now sit slack, shut eyes, and think what the curved line h and 
how it came. 0[)en eye.s and sit up. What is the curved line? The 
palh whi(^h ili'.- dog really ran, when at each .^tcp he meant only 
Ifp go d(jwn sotUL' sltaight line. (8r}|J) 

\t^\i are going to begin learning about curves. It will help you 
to keep out (.>f n.any muddles, if you will try to rernenjber that, 
when you see a curve in a book (»r on paprr, it represents some real 
form or tiiovenient: or something more or less like a real form or 
niovemcnl. Ft may be simpler than the real palh or shape; but it 
is only simpler; ii is really more or less like somelhi.Mg meant to be 
real. 

But when yon sec^ straight lines, they are seldom meant fur 
anything real. A straight line re]>resents eiilier a path that one 
force alone ivoufd have taken something along if no other force had 
interfered; or else it is just put in lor convenience, to measure by. 
Vou have perhaps ?^e(m tailors' fashion l;oo::s. with directions ff)r 
taking niea.'^nres. You see a jjicture of a nian widi a coat on, and 
straight lines drawn across the shoulders or bust. You would be 
dreadfully puz/.led If you thought of those lines as parts of the 
picture; because no coat has lines across tlie shoulders or bast; 
but you know they are meant, not for s^^anis in the coat, but for a 
measuring-la]")e supp(vsed to !;e stretched across the man in order 
to uKMsiire the width of his e{)at. I have known children puzzled 
out of thfir wits, and never able to understand tlieir Geometry for 
years of ilpMr sehooltinu^, because they mistook straight lines for 
real parts : Mnin^ cur'v'cd thing. (B70) 
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Curve stitching 

Tlic use of the single sewing cards is to provide eliildren in the 
kindergarlcn with llie means of finding out the exact nature of the 
relation l)el\veen ont.' dimension and two. 

'I'herc is another sei of sewing cards which is made i)y laying two 
cards side by sidr on the laijle and pasting a tape n\'er the crack 
helwccii ihem. 'rhi> tape foritis a hinge. Vou ran lay one card Hal 
and stand the other edgeways upright, and lace patterns between 
them from onr to the others. 

'i'he nse of this part of die method is to provide girls in the 
hight-r ibrins \vith a means of learning the relation between two 
dimensions and three. 

'I'hcre is another set of models, the use of which is to provide 
people wlio have left school with a means of learning the relation 
beiweeti three dimensions and four. 

'I'lu' usf of the books which are signed Ch*r»rge Boole or Mary 
rA'erest Hoolr is to provide reasonable ptrople, wIk* have learned 
the lr)gie of alt^elira conscientiously, witli a means of teachirig 
ihrniselves the relations between n dimensions and u \- 1 dimcMi- 
■^ioiK. whatever ninnber // may l)e. i 12-17) 

The l)eainy of some of the desit^ns is nnciin/stionable; and tliere 
can l.)e no second opinion ab{)Ui the valne of the meihricl, as training, 
from the poim of view of geometry as well as from that of art. What 
is noi fjuiie so obvions at first sigh.t is its bearint; on the training of 
the unconscious mind for science. W ithout tlie slightest intellectual 
strain it puis the children through that normal se(|uence of orderly 
attention to classification and detail, interspersed with n<idal 
points of synthesis, which may be called tlie \'ery breatiiint^-i'hyihm 
of the scientific discoverer. 

But to make this exercise of any iise there nmsi be no co[)ying 
from diagrams; the value of it depends on the child evoking a 
cm*\'e, vvatchin^r ii growing, under his fingers, from mere obedience 
to a law. /JOG) 

I have seen in {)rint disparaging conmients on play-methocLs of 
introducing children to arithmetical ideas. Such criticisms seem to 
l)e Ibunded on an erroneous assumption that the play-methods arc 
intended to teach something about arithmetical procedure, for 
which purpose they are, as the critics perceive, ludicrously inade- 
tjuate. But these methods have no relation to the teaching of 
anything: their use is to give to the infant brain a start on a line of 
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cI(r\'i'lopim'iU such thiil, in iiftrr yciws, whvn ihc iniclk-i'lu.il icMchiiii; 
bciriiis, il will l)c ca})al)l(' (.>f rcrciviug that icaehiiii^. I shouiil Ijc 
rchictaiu [o insist on any ()piMit)n contrary if) liiat of more <'x- 
pcricnccil teach its than myself, in afiy matttr about uhich tlwy have 
the experience. Bui the majoriiy of profcssine.al icat'her.s, al present, 
on their own conicssion. luu'e no idea on what ck pends the recep- 
tivity of the child wlicn the l*:achinj^f at^e f w ilie Mi!)jei.'t has hei^un. 
Parents aiiso are still st) nnawake lo this that they corduse prepai'a- 
lion for a siihjeci with jDrcmaiur'e leachin^ of the Miliject; aiul lio 
tjreal harm by such premaliiri* teaidiini^. Many i;Mv lieri5 stron.u;I\' 
chrprccaie amateurish attempts U\ instrnci children helorc the 
proper lime; and in this I emirely ai^ree with them. A concrete 
instance may help to znake cle;ir in what prepaiMiion foi* a snhjeci 
C(jiisists. In my young tla\> cartls of diHerenf ^h:ij)es were swkl in 
pair's^ in fancy shops, tor making; ncedle-iMx^k ; jnd !)i:i-cushioris. 
The cards were interuk'd to he [;aiiiied on; antl there wa> a r(r,v of 
holes round the eck^^e by whicii twin cards were lo b • s-wi, (its^ether. 
As [ conid not painty if tjni itself somehow su»4i;e«,! • (! tt) m.- tint I 
might deec'rate the cardi by ku ir^g .siik tlne.ei; lo^s ikr k'lani; 
spaces by means Ctf die hoi'*.>. W lien I was tir -d of v » lad ing that 
the threadr; cre^sscd in the centre and covered th'* whole car'tl, it 
oecurreil i<i n:e to \ ary the amnsement by pa vii::'; the drn-ad from 
each hole to iwu' not e\at:tly opposite it, ii. tlnr k'a\:ng a spacr in 
the ruidtlle. I can feel now d)>' dcligiil witli which 1 disco\-ered that 
the little blank space so left in tlie middle nf ihe card was bounded 
by a synimcirical curve made up of a tiny bit of each f)l* my straight 
silk lines; that its shape dependctl upon, without, being the ^ame as, 
the outline of the c:ard, and thru I could modil'y it by altrring the 
ilistance of the ilov/n-stitch from the u])-stltc]i immetliaiely i^re- 
cciling. As the prai'tical art of sowing perforaiccl card was ah'eady 
quite familiar to me, my brain was (wc U) rtcei\-e as a seed the 
discovery I had made, antl to let it giov.- luUurally: all ilu; m^ire 
because no one spokt^ to me then (»f tangents, or ti ied to teach mc 
a!iy algebraic geometry, till some years had elap.w-d. 1 hei'<*ft ire, 
wheti J tlid begin to learn artiiiciaily about iau|r-.'nrs, di*- UMciier 
was not o!:'ligcd to put cuttings into ra^v soil: \\r fouijd read\- a good 
strong wild stock of living interest in the ielati(jn beiwe( u a cur\e 
and the straight lines which g<'ueraie it. (»n to vddch lu- was able 
to graft ilu* new kriowletige. 'I he U achei' came, not as an outsick r' 
ihi listing on me the knowledge of s< jmctJu'rig unfamiliar and 
strange; but as a l)rodier -seer more acKaiieetl than m*.'<eil*, who 
could show nur lu)w to make further progress <jn a [jatli which 1 



liad alrt-acly ciitcrccl willi (lflii;hr. On surh ac('icl('iUs as this of my 
card-sewing depends, I diiuk. imirh of iJiosc sjierlal ici('[ni\iti(\s 
for certain subjucis, ([uite distinri ihmi gi'cal ])o\vcr» vvliii li pu/./.ic 
psychologists. When we nndriMand iicttcr Jiow dicy originatr, 
they will no longer dt'j^f^ntl on aecidcnl. and wr shiill niorr oficii 
be able to produce iJicni al will. Hni In nic rrj)cal oner more: ihc 
receptivity cannot be gencralt-d !)y cioly traehing of a sui)jcet 
raided up wiiJi ijie nsr of its appro|)rialr trchniral niaehincrv; 
bnl only by suggesting the new ideas l)y means of objeeis alreadv 
familiar lo the ehild\s(:ye and nuieh, oi- of processes become habitual 
and aut(.)malie by use in connexion wilii ,{ iainiliar idea. Unless 
this and a few ulhcr princij)les of normal sequence, admilled bv 
all medical psychologists, are incorporated into the basis oi' ouv 
educational .sy.slem. it is id be feared that more imj.iroved **meth(Kls" 
will increase the danger of abnormal sefjueu(M*s, and will iiu'u out 
to be improved methods of injuring rierve-sianiina, inlelleeiuaJ 
grasp, and moraJ stability. i,914) 

Mind pictures 

The pauses of silling with slack muscles and taking slow qih(?t 
breaths^ to make mind-pielnres. is not inlenrled to supersede the 
usual permitlcd "inlcrvals * belweeu lessons: they are an integral 
part of tJic* L.ogie lesson itself 'i'hey, a> well as the rc>t of tlie scheme 
here suggested, form, it is believed, the iirsi attempt to adajM to 
elementary education liere the magnlhcent method of study des- 
cribed in Gratry's Lo^ique. .'\ certain element oi' normal mental life, 
essential to sound intellectual de\'elo{)ment. and which can only be 
received during suspension of i]h' active* perce|)lions of intellect, is 
being driven out by modern educational grind. 'I Jiis tends to 
produce a sort of mental and moral rickets, analogous lo the physical 
disease induccjcl by a diet drlicicni in the bonc-fiM'niing element. 
Teachers who ha\'e studied lmiv sort of medical psychology bitterly 
lament that the rec[uirenienls of existing systems i'orce them to 
inllict this grievous wrong upon the rising generation. In the 
present volume, an atlemj)l is made lo rc-inlroducie at least a small 
share of the skelelon-forrning elements ol* nieiual life, in a manner 
which does not necessitaie disturbing existing arrangements. The 
author has been kindly assisted in this matter by Mrs. .\reher. 

English children ha\e now to [)e taught to relax, to breathe, to 
see. It is probaI.)le that the eulli\ ated art of relaxation will ullimatt^y 
prove more, satisl'actory than the mere I'ollowing of natural impulse 
to relax. (813) 
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'lUc culiivation of ilio inatluMiuuical iinagiiiatiou slinultl iiunultT 
not only its (Ic\'cl()pincnt hul its orderly aud .^yslfmaiic cxcrfisc 
A child is Icuj oflcn inadt- lo pass Iroiu a jjaniculai- cast; wliici] 
i;u,i;i;rsi.s a law lo other pai'licidai' c ases whieli require an ai)ijlieai ion 
of it. \vidu)iit a sunieienl aruonnl of iniei inediaie (h'ill in anaU sis 
of the hiw and in tracing oui il.s resnhs exhaustively. Beuveen the 
tinif.' wIuMi a ciiiid lumdh-s an actual cube, cuts seeiious. etc., and 
the time wlicn lie cmiu-s. among his orthnary geomeiricai exercis(;s, 
to prol)lenis requiring him lo draw ihe elevation of a cube cut in 
some particular way. there is a i)eriod v;Iu'n he WiuU ii useful, and 
very delightful, to go throngii a set of j)rocesses in iniagimuion and 
to express theui in his own words. -M ihink of a euhe. I think of 
slicing it, beginning at ont- angle. I get a i)oini. dien a little tri- 
angh\ then bigger triangles. The corners are ent off. making a 
hexagon with unequal sides. The odd sichs increase; the hexagon 
now has all its sides equal. The sides which were longer before arc 
n(nv sliorter than the oiIhm's. i'liey disappear and the hexago/i has 
bee(.>rne a triangle again, but with its angles in the oth^r directions. 
Thv. triangle becomes smaller and smaller, li breonics a j)oint. It 
disa])pcars.*' 

That is enough I'or today. Sit slaek. slun \onr ev<N, and rest 
beiore you go m the next class. I am g(Mng to give yon two niincl- 
pictures: 

A litdc ln)y was so excited about going to a treat that lie would 
kcrp talking about il, and would not ue Iiis shoe-laces iJroj)erly. 
On the way downstairs his lace came untied; Jie stepped on it and 
fell and sprained his ankle, so he could not go to the treat after all. 

.A servant was asked to get yome children dressed lo go f»ut. She- 
got them tiily. and their boots nicely eleaned and tied on; the 
childrc[i felt impatient because they were in a Juu'rv to go (jut; 
but they knew they could not go till they were dressed, so ihey were 
gf>od and (piiei. When they were ready, they thought they were to 
go. But the mu'se gruni[)lecl and said: **\ow you an- dressed and 
all tidy and clean, I don't warn yrju lo go out. for fear von siiould 
tumble your hair or gt^" your bfjots dirty. I was lold lo dress vou, 
and I have dressed you: that was the im[)ortant thing: that was my 
real duty. Going out is all nonsense. Sit still all the afternoon, and 
look at your nice clean boots." 

Try to fancy how tiiese children would feel, and what thcv would 
Uu'nk. Try for a minute or two to lancy yoursebes in the place of 
those children, and to think what you would feel like [[)32). 
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The spiral 

The Spiral luis many I'oriiis. IVrluips the subtlest niul most 
profoiiiKliy instruciivo is that tracrd by whirh'ng wind in the (hist 
of the road. Another is ih«: path of a phnict in sp.icr. One of the 
most important is the serpent; the i^ld symbol ol" wickethicss, and of 
wisdom, ofdisca.se and of its cnre. 

l*hc modern student will better undersumd what tht: serpent 
meant to the ancients if he will lirst familiarise himself with other 
forms of spiral more accessible in ci\-iliscd life. The simplest, tlie 
best to begin studying willi, is tiie ordinary spiral wire. Let tlic 
student when he has half an hour to spare feicli the corkscrew. 

If, having read st) far, he smiles su))crior, Imagining that no 
spiritual instruction can possibly l)e got out ol'so hiuuble a domestic 
implement, he has still a good deal to learn before he can know tiie 
elements of the science of notation. The inie student will think it 
well worth while to spend a dreamy half hour In linding out whether 
there is or is not anything to be leai'in^I from a corkscrew. 

Stand ilie corkscrew up on end on the table: settle iiUo a com- 
ibriablc positit)u, take a lew long, easy breaths, and look at the 
screw, with the bodily eyrs half-closed, and those of the imagination 
wide-open. 

Imagrru.' the senrw piolouged to reach the ceiling. luuiginc a 
crowd of mieroseopie crealm'e.s cre<*[)ing up the scrvw. Their 
destiny is to rise from ihc table towards tht* ceiling. T'iiey have no 
road along which to ascend, except by the scrt^w wire; and no 
consciousness of motion except in hori/outal direction; e.g. they 
can recognise uordi, soiuh, east. west, uorlh-eastj etc., but are not 
conscious of 'up' or Mown'. The inspired among them know 
however, that along the wire is tiieir true destiny; the ceiling 
exerts a uiagueiism on ihern all. which ilie inspired among them 
feel, and which they know to be prophetic. 

What next.* Xolhing much. Imagine the discussions that would 
lake place: Is the true direction of progress uorlli. souili. east or 
west? Is there no such thing as right or wrong? Surely we nmst 
draw the line sr)mewhrr('? II' gning rK)rih was right yesterday, 
going south canuol be right today? Why can we not be consistent. 
Why not deride, once for all. in what direction we mean to go? If 
our faiher^ found out iweiuy \ ears ago. that going cast was wrong, 
surely it rarmot l>e riubt for us in go east now? .And so on and so on. 
Only dios(^ can truly iiuerprel ilie Present who untlcrstand the 
doubts and diflii uliii s oi^ tiie Fa.^l, jjccause tlK:y iiave c<>nsci(.)us]y 
fell the magneiism olThe iMilure. (IMO) 
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On mathematical certainty 

One .singular characteristic of inathcinatics hi the automatic 
power of self-correction which the iniiul possesses in relation to it, 
\o such thing is possible as the \xistence of eitlier a persistent or a 
widely spread error, or a serious difference of opinion, as to the 
result of a calculation. And this is not due to any special innuunitv 
from error which we liave in connection with the subjects called 
mathematical. Every schoolboy knows that it is as possible lo make 
a mistake in a sum as in any other exercise: and the greatest 
mathematicians occasionally make mistakes in calculations. But 
there seems lo be some mysterious coiu't of arbitration within man 
which detects mathenuitical error. Any two persons who ha\'e 
come to dilfereru conclusions as to the result of a calculation can 
find out which of them was mistaken^ without appealing to any 
external authority. Xor need they exanune any oiuer facts; they 
need look at nothing outside of thiMnselvcs except the slates or 
pap(!rs which contain the register of their own success ire mental acty. They 
judge between themselves, and judge infallibly. When one child 
only has done a sum. he may need to lc»ok at the "answt-r in 
ihe book"; if his result does not correspond with that answer, he 
thinks that his processes nuist have been wrorig somewhere. But 
when tw:> persons have made the same calculation with differing 
results, there is no need to compare the results with the answer in a 
bufik; they re\*isc and c-ompare their own mental pi jcesses as 
registered by themselves. (703) 

The semimental people who assert that everything in Arithmetic 
ran be "proved** to children have, usually, no idea of what rigid 
proof means; it is not necessary that the child should see the evid<-ncc 
for every hypothesis on which he works; what is necessary to mental 
health is a clear understanding of what constitutes evidence, and 
the power to distinguish between what is, and what is not, proved 
■800) 

'Ihe tendency in science classes to an over-cultivation of mere 
monkey-destructiveness lias been largely fostered by the claim of 
certain faddists that children shall be told nothing, but shall 'Tuid 
out everything for themselves.** What science really does claim in 
this matter is that a clear line of demarcation shall be preserved 
b^-tween what the individual has observed and what he has learned at 
second hand. The claim that children shall fmd out everything and 
be told nothing is palpably absurd. ;8B9) 
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When wc desire to know how a pariicuhn* Hower is leriilisecL how 
a certain bird builds its nest, how an operation is performed by 
thoKe skilful in ir, that knowledge must come to its from the* outside: 
we iniist see the facts, or hear lectures, or read hooks, Or» if we 
wish to know what the leained ^nppo^e io be the i.'iIeipri'tLition of 
rcrtuin phen(;inena» \s*e nuisi ;;et tlie leurnef.l lo tell ns. either by 
^|)eecli or by writin,^^. But if we wish to 'Uhiuk out lor oursrh'es'"' 
tht! meaning of plienomena — i.e., to reeeist% wiihonl human 
inslructioii, new lit,fht a})Ont facts we already kn''>w --ilien we must 
keep mathematical order in our secpience of mental operations, or 
a delusion may come upon us, antl we siiall i)e likely to !;e)ie\'e a 
lie. and j;erhaps to fix it on the texture of ouv thinking-uiaclunery. 
^884) 

Mathematical certainty depentls not on tlie subject matter of 
our invcstii^ation l)ut uj)on three conditions. I'h-* first is a (n^nstant 
recognition of the limits off)ur own -inowledge and lact of our own 
ignorance. Tlif second is reverrnee l"or the .•\s-\\ t-Unkiuiv. n. The 
third is abs(^liUe fearlrssness in loeetim; llie n'dmtio ad ahytirdum. In 
mathematics wc are ahs'ays delii';Iueti when sve come to any such 
Conclusions as 2 y 3 7. \\*e fe.-l that we iiave absolutely ch^ared 
out of the way ont: among the several pt^s^ible hypotheses, and are 
ready to try- another. {\2'M) 

On mathematical methods 

But the disciplinr* in matlnmiatics. howe\rr strlei. is entirclv 
positive. There is In niai hematics no "Thou shah not.'' Provided 
that the necessary amoimt f)f practice in right methods be secured, 
during school 1k)Ius. no one \s'atclie.s to see that \srong ones are 
avoided at other times. Xo mathematician W(>rth meruioning lias 
any objection to his pupils trying v'xperimtMUs in Ijad minhods to 
any extent they j>leuse in tlu'ir spare time. I: ne\'er orcurs to any 
one that boys are likely to form bad habits, oy l.>e the less teacliable 
in class, because <")f a:iy \'agaries tliey may practist' oin i^f it. Mathe- 
matical method is a thing about which there exists no t'^prii de i'orp.\\ 
no public opinion, nothing resembling eiilu/r a can'>n of laste or an 
ethical code; and when cou\'entions are impo'^tMl on ihe yomig by 
authority, it is with the. distinct imderstariding. from iln* lirst, that 
any one who likes will be at liberty to alter the mi'thod in in\ spare 
hours; that he will be even applauded !■ ^r d<>in',^ so ii' iie tl)r{inKUe 
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cnou^'Ii H) IiiJ upon a iiK^rt' roiu'ciiicnl oiu*. In ixo clt'pari mkmu of 
study is rcvcri'iicc lor prLTursor.s more ciillivatrd lliaii in nuulir- 
innlics; but that rcvcrt-ncc is cntii'dy dissevered iVoiu tlic notion 
thai ancient methods should be adhered to; it is connected rather 
vviili a fecHng of sfvaiiiudc to th<>;'ie who, by iiiveniing clumsy and 
imperfect pi-ocesses. have Ju*i[)cd successors to better ones, 

Iku when a princi}:)le iias I)een admitted as valid, there is usually 
more tlian one possible way of carrying ii out in any given case, Vhc 
pupil ougiu lo be abh* to see that the methods are. essentially 
equivalent; but he is not at iirst capable ofjudging which of the 
several possible alternative methods is the most practically con- 
venient. He will not be able to do so ft^r many years lo come: a!id 
meantime he oui^ht to be lorniing the habit of some convenient 
nr^lhod. It is here, therefore, that the principle of authority comes 
in (using the word authority in tlie sense indicated above, of any 
forc(* or motive l-ronglu to I)(\ir on tlu* piqiil from the ouisii.i(* to 
iiuhic<* !um to do tiiis rather than thai]. 

Ii should I.»e UMtlei-stfMKl from the Iir.-,t thai no vueii ihin.!^ exists 
as n right riiei!i< >il (tf performing any r tpiMMt ion in elementary 
niathematics: brcan^e all rightncsN, and I m,i\ add all maihe- 
nia!iealness, (h'pfnd> e>.seMlially on geiting e,»* it oj):-iaiion perlormed 
by Ixi) nu'thr,(is\ ilie lirst. a roundal;r)nt oat-. \\ hieli reprrsenis and 
registers, iJie conscious" anion of the mimi (luring ihe |M(.M:ess of 
discoN'ery; the second, a r.hort method whi. !i t oiidrnsrs ilie roimd- 
about one, as>i:.ts in sfv.ving its restilrs away in ilie memory, and 
f.icilitates tlie u^ing f)f them fubroasciou^iy, 'H-'V' 

"Ihe ordir.ary got.d eiii/en. whrdu'r of th** mih.nr.td "r of tlie 
h'arned wcMid. i-. fond of. raying that yon n:n^t noi any h^gif nl 

arjL^nment to e.^tremes, or it Knuls y<»u in sonn- absurdity, \\'here\ er 
ir.adi^matif-. loudies, it iti.iirucis n< U) pudi everything to the 
e:-.:reine mu th-.»i;ght, in \';or(l^ : , in i u'der to be laialcd in al;>m"(iii ir's ; 
l;r(>i::-e unly SO ca.n our prr i::i:;es i>e thorcnighly tested. It i.s oidy 
by pnslnng in thought our t.mgent to intinily and ouv i'auiu:» Ili tiie 
l'-'">riii, tha.i we can pr( pei'ly undei-.'^Mnd oiu' curve. Ihe object of so 
pn filing to the ultimatum is that \v<' may mulersiaiid tlie- cur\ e. 
When we understand it, we will (I;<caid altogether those lietitious 
entities, tangent and radius; (Ihii i> fo:- the mathematician, a matter 
of course. Hut the world imagines thai th<' tangent or the radius — 
or both — are m^ ant (or lines r»f t-lireclion as to ci>nduct; and is 
si locked^ or argue-, to [)rr>ve th.al such cf>ndu^t w< juld be unwise, (7 1 0) 
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The nature of mathematics 

All the modern highrr Matlioinaiirs is based on a Calculus of 
OperaiioMs, on Laws of Thou.uhl. All Maiheinatics, from [hr first, 
was so ill reality; but tiie cvolvers of tlie modern higlier Calculus 
hiwr known that it is sf). I'herefore elementary teachers wiio. a( 
the present day, persist in thinkini; about Algelira and Arithmetic 
as dealing with Laws of Number, and about Geometry- as dealing 
witli Laws of Surface and Solid CionteiU, arc doing tlie best tiuit 
in thern lies to put their pupils un the wrong track for reachin^r in 
futine any true understanding of the higher Algebras. Algebra 
deals not witii Laws of Number, but with such laws of die human 
tiiinkhig machinery as have brm discovered in the course of 
investigations on number. Plane Geometry deals with such Laws of 
Ihought as have been discovered by men intent on iinding out 
how to measure surface; and solid Geometry with such additional 
Laws oi 'I houglil as were discovered when men began to cxKMid 
Geomeliy into three dimensions. The branch of .\falh(Mnatics 
called Quaierninus deals with sneh Laws of Thought as reveal 
tlu-niselvcs during the procos of involigatliig the relations betw<«en 
'/ and n ^ I dimensinn.s. Tlie sooner j)upiis are unidr to see all 
Laws (»f Arithnietic as Laws of Thought, not of things, th(VMm{)ler 
and more satisfactory will their future anwsr be. (809; 

Ihe wiiole proct>>s of nimieration depeufis on and e\f)resses the 
power and the need of the human mind to merg(« a group of its 
ideal units of one stage into a single higher unit. It represenr> there- 
f^ire the Law of Saerilice. h embodies indeed i)oth forms (jf that 
Law: the merging of lower units into higher; and the deeompcsition 
or l)reaking down of a higher unit into lower ones. 

When we speak of sacrifice in this connection, we attach to it. of 
course, no idea of emoiimi or of tragedy; we refer only to the 
nu'iaphysical conception of a law which underlies all (Mir emotions 
and tragedies, 'i he farmer goes forth casting his ''rice seed on the 
waters/' and his corn down to rot in the grourub *'sowing in tears," 
but omitting the tears because he understands wiiat he is doing, 
and knows he is not wasting the good seeds but preparing the croj) 
of the future. We also in our sums, go through all tli(« tragic drama 
of life, with the tragic element suspended by the presence of pure 
abstract com[)r(»h(Mision. 

All these, and several other conceptions which are essentially 
metaphysical, or spiritual, or psychological, are dealt with in 
Arithmetic and Algebra .... (^793) 
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On multiplication 

All niaihcrnatics would be simpler if used a non-nniuri'ica,l 
phraso()li)jry'. as wc surely shnuld do ifwc were less enslaved thau \vr 
are hy the conveution of asserting that Aritlnuciic deals only 
with questions of number. Much confusion in the teaching of 
fractions is caused by popular mis-use of the words ''to multiply*' 
and ''muhiplication/' which essentially belong to the domain of 
uumber. and have no meaning where the symbols involved represent 
unity, n-.-gation. or fraction. Some word should be chosen instead 
of "nuiltiply" which is not associated with the idea o[ number or of 
iucrease; this word should be defined in the teacher's mind as 
**doing to the operand what, when done to Unity, produced thr 
operator" and should be explained by him to the children in a 
sense consonant with that definition. What but confusion can come 
from telling children to multiply half a shilling by one-half, when 
the thing you mean thern to do is to diminish the equivalent of 
sixpence down to threepence? What you want him to do to the 
half-shilling is sometliing which, if done to the unit of thought, 
produces the conce[)tion one-half. The definition here given is valid 
for all values mnuerical. fractional, and logical. Whatever be the 
terminology cliosen. it should lay the foundation for a habit of 
thinking of the symbol - as suggesting not the increase of tilings, 
but a mental action. This facilitates the future couccptiou of 
reasoning by analogic process. (792) 

The ttMcher should, in dealing with any branch of the operation 
called '*nui!tipIieation"\ have in his mind this idea: — *'NhiltipIi- 
cation*' means doing to the operand < nmltiplicand) what, if done 
to unity n ), would j^rochice tlie operator (muhipher). 

In dealing with ''division** he should keep in his mind the idea : — 
"Division*' means doing to the operand ("dividend) what, if done 
It) the operatoi" ''diN'isor;. would produce unit\' ( 1). ("81 I) 

On algebra 

I have [)oinled out how a question which seemed, on its own 
level, hopelessly unsolvable. i'; often solved at once by reference to 
an order of considerations higher than that involved in the question 
itself. This is especially the case when a Law of Thought is appealed 
to, to settle a discussion about thini^s. Laws of things we cannot be 
said really to know, except in a fumbling and empirical manner; 
when we have true knowledge, it is because we hav(- discovered the 
Law of Thought which [)resided at the Genesis of the l*hings. I 
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wish to speak in all lumiilily and rc\*crciicc!; but I cannot .say less 
than I mean. \\*c get clues, sugg<\slioiis ol' Laws of 'Dmui^Iu, by 
siudyirit^ diings: but whenever wc truly kiiou\ vJku \vc know is a 
Law of Thought, which wc have arrivctl ai by discluuging from 
our observation of particular (initc things all that nuidc tlicin finiii* 
and particular. I'hc elementary geometrician who first C(»neei\'eti 
the idea of the circle caught his suggestion from looking al things 
whose forms were approximately round; but. as soon as he had 
discovered the law of roundness within his own mind, he was able 
to express roundness in a ne\v maierial. to state it genercdl\- . bv 
scratching il on the sand) in a manner wliich afforded no clue lo 
the objects from which the suggestion had come to hinu .\ncl the 
law of circularity, tlius formulated, was henceforth master within 
him, and governed his appreciation of things. Me did noi test his 
Ideal circle by comparing it with the sun or with an apple; on the 
contrary, he tested the circularity of a fruit by comparing it with 
his abstract or Ideal circle. His circle then was an (ih[ebi<ii:(Uivn of 
tlie rounf] outline of the sun or moon, or of a fniit. 

In the same way we cIi.sco\-(T a law of number, lir>t, b\' ihinirmg 
of some particular numbers; but as soon as v.v- knf)w tiie L:uv, we 
ran stale il Algebraically, i,c.. in a maimer which euii\'eys no in fun na- 
tion as to what were the pariieular numbers of which wr Iia}i))eneci 
to be thinking when we discovered it. The partirular numbers 
.'suggested the law to our const:ioasnes? : they tlo nut prnxe it to our 
reason. Wlien once it has been suggested, it carries its own f!\'i deuce, 
independently of particular numbers. And us soon as \ve hax'C for- 
mulated a Law thus algebraically, it is lumrelorih master within us. 
Pariieular statements about number are referred to it; and our 
f)pinion as to the inilli of those statements is controlled b\' it. 1-or 
instance, the lavv that one nurnl)er nuiltiplied by a second always 
comes to the same result as is obtained by multiplying the second 
by the first was of course suggested to the c<insciousness first by the 
observation of some particular pairs of numbers; but it is not 
proved by reference to any special numbers; it is general and 
algebraic. And no student thoroughly understands it as a law of 
number until he understands it in its algel)raic statement: ah ■■■ ba. 
As soon as he u!iderstands the algebraic statc^meat, it bixomes 
master of his thought. (444) 

It is instructive to reflect that up to a fcu' hundred years ago it 
was supposed that mental labour cannot be lightened by Mechanical 
Notations unless its subject is actually number. Qiicstions of form 
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and Miotion were slill irciiieci in ihc hi IxniDus n.)un(l-al)()ut nuinncr 
of which Euclitl's Geometry is ihc lypc. Dcscarlcs, .\cwloii, Lcibiiiiz 
and olhtTs perceived thai ihc principle l)y which r>ur aral^ic notation 
diniini.shes hibonr is a principle luu of nuniher hut of huiiuni 
thonghi: that eeonnmy of diouglu-loree by diniinishing strain on 
attention cnnid be applied in ch*alin,ir with forin and motion. 
Babbaire mentions a problem which the b(-st older Geometers left 
oi)scure after four columns folio of verbal explanation; but which 
is nuide perfectly clear in four lines by Descartes' notation . . . 

Alt^ebraic notation had been supposed to be only applicable to 
number; to sec it apphed to form, puzzled i)eopIe, and no doubt 
seemed unnatural and uncanny, Ihit it is all settled now; everyone 
lias accepted the idea that Algebra can be applied to form as well 
as number. 

In this centiuy, notation-thinking has invaded Chemistry, which 
before had been investitrated only i^y empiric experiments and 
roundabout speculation, and tau,t,du by veri)al explanations. .\nd 
now peoj)le irua,i;ine that Algebra has something speeially to do 
with number and form and chemistry, and that it can liave nothing 
to do with other subjects, it would be just as true to suppose that a 
steam-engine c-,\n d<j no sort of work except the kinds it was first 
applied to. The steam engine is not an appendage of this or that 
kind of work, but an invention to supplement the weakness of 
human muscle. Algebraic n(ttation is not an appendage of number 
or form, but an appliance intended to supplement man's limited 
power of attention. The original steam-engine can only do its 
f)wn work: but once tlie principle was understood, it could be 
adapted to any kind of physical labour, by suitable adjustments; so 
with dionglit-instruments; the original Algebraic notation was, so 
lo speak, entangled with the sjx'cial Laws of Numbers; but when 
we understand its principle, wc can omit from it the few actual 
numerical laws and apply it to any kind of investigation. Xewton, 
Lfibniiz. Descartes, were all investigating Laws of Thought: 
Degerarulo calls his book on Xoiations: *'L'Art de Penser'*; the 
newest chemiral notation has been founded im that used in a book 
written by a non-chemist and entitled "Laws of Thought*': General 
Habbage has kindly allowed me to ropy an unpublislied paper in 
Nvhich his lailu-r describes tlie course ol' his investigations; one 
semenr(^ in it is this: "1 i)ursued with ardour the attempt to discover 
some of those laws uUumau tiwuiiht which have led to our knowledge 
fil" the j)hysical Sciences." iG04) 
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The di£Qculty of mathematics 

The irianiRT in which that most logical ol* all loa-books, Euclid, 
has been luiMU^ed lo iiulucc illogical habits of iiuikK repeals itself 
in most departrnenl.s of clcmeiuai-y Madiemaiics. A good instance 
oi such misuse can be shown in coiniexion with the subject of 
e(iui\'aI(Mit fractions. Let us snj)pnsc that the teacher wishes to 
[)ro\'c to the class that three-cjuarters of one is ecjtial to one-qnartcr 
ot* thr(^c. Me takes as his ttnit of thought the c<^ncept ap[)le. He too 
often begins by stating a thing which is not true in itself: \'iz. that 
three-quarters of an a[)ple is the same thing as a quarter ol' three 
a[)ples. for the purpose with which the teacJier's mind is occupied 
at the moincMt (tin* equi\'alence of fracti(jns), tli<* .statement is 
true; it is as true as diat, from the shop-keeper's point of \'iew, 
iweU'e piTice are a shilling. Hut the child, who has lUJt \et been 
intr(j(iuced to th<- conception of e(|ui\alenee ol' fractions, is at a 
j>oint of \i<'w fpiiti^ dilferent. To th<' child's invagination ''gj'eat 
lots ol grub*' ha\ e a i'aseinaiion (juite in(le[)endeni ol' tJie si/e of his 
own share. To suggest ! fur instance) tliat a bun for on(.* child is the 
same as a hundred buns for a hundred ciiildren would be to insult 
the pupiTs understanding and iiis feelings - feelings wJiich affect 
him all the more keenly thai as yet In* does not know how to 
express them. If he could bi-lieve you. what would b(^ tlie meaning 
ot school treats and social picnics? In pro[)oru()n as you ultinuitelv 
indticc him to feel that one bun ibr a child is the same as a himdred 
buns for a himdrcd children, he will be, in future, the worse man, 
citizen, political cconomi.st; and the less fa to apply matlumiatics 
to problems in real forces. Btit wc arc speaking now of the cfTect of 
such statements on his intellectual processes, at the age when his 
sensations arc as yet unwarped. TIu^ statement tliat a qtiarter of 
three apples is "tlic same as'' or ''equal to** three-quarters of an 
apple has brotight prominently into ihr field of his imagination 
two pictures — an apple, and a group of tlnve apples. 'I'he natural 
way of making an apple equal to three apples is to bring forward 
two more apples. It is the way things use(I to be made equal wJien 
}ie was learning addition; why not now? The teacher has therefore 
started him looking out for the two more apples; and as what is 
said next docs not seem to be tending in that direction, his attention 
is distracted; he gives only half his mind to what is said. Thus lie 
fails to get hold of one or more links in the chain of argumeia. Some 
children soon reco\*er themsel\-es, and attend to the rest of what is 
said. .And as the teacher secerns to be satisfied with tin^ reasoning and 
to expect them to b<- so, they imagine they are so. This helps to 
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form a habit of intellectual dishonesty, of coiifiLsing sham proof 
with real proof 'I'hc children who are cither less sharp or more 
logical and thorough look longer for the non-appearing two apples, 
and miss more links of the chain of proof These children feel that 
the whole demonstration has passed in that region when.* grown-nps 
conduct a self-satisfied mental life in which children cannot share. 
Thus are formed habits of •'iiopeless non-compre]iension*\ perhaps 
even of ''self-protecting and contemptuous ne>n-attention", (HI 2) 

Another fiuitful source of insanity is the irreverence of teachers 
for the process of Algebraization. .\hxst diiklren liave more or less 
of that luminous transparency wliicli enables tlie individual to 
perceive Laws of Tliought rellected in ihc workings of his own soul. 
As was pointed out in a former Cihapter. he who has tlms perceived 
a Law of Thought may be (and often is) absolutely sure tliat lie 
has seen a general 'IVuth. Teachers, forgetting to discriniinaic 
between Laws of Thought and Laws of Things, assert that the 
individual is no standard for the conmumity: and that n(f Law of 
Xature can be generalized from a single instance. Many intelligeui 
young people are thus made ashamed of the divinest gill witliin 
them, the power of spontanectus percejKion of tJiought-laws ; and 
destroy the faculty by not using it. J n some, liowever, the tendency 
to ,'Vlgebraization is too strong to be repressed. The lad or girl, 
being told that "common sense and logic oppose themseh'es to tlie 
practice of generalizing from a single instance", draws the conclusion 
tliat his teachers are the opponents of vvliat lie feels to be tjie most 
sacred portion of his mental lile: therefore he sets up a course of 
life openly deli ant of "common sense" as embodied in the advice 
of those around him. l^or some years Ik* is only "eccentric*' and 
perhaps ''unmanageable*'; but the strain is often too great for tlie 
brain to bear; lie lias never been taught to distinguish Laws of 
Thought from Laws of Tilings; he carries ilie practice ^generalizing 
from one instance over into the domain of tilings; he reasons from 
analogy or jumps to conclusions from mere association of ideas; 
and fall.s into a hopeless tangle of delusions— victims of tlie wilful 
irreverence of Jiis teacJiers, and liis own fidelity to tlic great truths 
which they are trampling underfoot. (450) 
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A science of inspiration 

'i'he great bL-aiuy and clearness oi' French nuuhematies, which 
set ill aljout the time of the Eiicyclo[)(Hli(', cidniinaled in 1835, in a 
W'ovk on Lni;ic, ami on t]j(* inspired hueilrelual l*'aculties, byOratrv, 
in which he prfnrd lhal the ralcnhis of Xewlon aiul Leihnii/. was 
a snpi'a-lf)glcal prDcednre, and that ufconielrie indneiion is essentially 
a p/oras of prayer; by winch he evideiuly means an appeal irom llie 
linite mind to the Inlinite lor light on finite concerns. \ \v said that 
l-ogic ('as ordinarily coricei\-ed in his day) had only fed, whereas, 
treated as he snggested, it would actpiii-e wings. My hnsbnnd in 
the pre\-ious year called attention ^Laivs nf Thoui^ht, [>. -1 ! to t}u; 
distinction between rnatiu-matical iiuliietion and the kind of 
indnction known to oi>servers of fjhysical fact. My hnsbantl did 
not use the words "insi)[ration*' and "prayer" about the former, as 
Gratry did; as 1 said, he a\oidetl calling the atteruion of the 
unlearned to his work by words familiar it) them in coi meet ion with 
"ivligion*' : but he described the process of mathematical indnction 
in terms which should have shown to any CLlucatrd pr-rson what he 
meant. Me revelled in Ch'atry'.s br)()k. I luu'c never met with any 
other l-'nglishman who luu.l seen die mathematical portion till it 
was ptMuteil (Hit to liiin by me; though as a religious writer (iratry 
is well known. \\*hat has become of Cirairy's iniluence on seience? 
I have heard thai he was threatened with exconnnunication. The 
seiuenre was not rarried oui : it would ha\'e called attention to 
his work 

At this point our reasoning must leave the earth ami rist* for a 
moment on its wings. Those who can understand nothing which 
does not refer either to the Imarding of minerals or the cracking of 
nuts will not be able to follow us. Shu! your eyes for a moment and 
turn your gazc' within. "I'hink what must have been the ellect of 
the iinense Mindulxing r)f three such men as Babbage. l)e .Morgan 
and George Boole on the matliematieal atmosj)Iiere oi' \ \\M) IHGf). 
What share had it in generating the \*ector Analysis and the 
mathematics by wliieh in\-estigaii(ms in [)hysieal science are now 
conducted? (9')/; 

In mathematics, however, nnieh of the painhil sense of inutility is 
avoided by our knr)\ving exactly what sacrifice is necessary for 
oijtaining the special kiu)wiedge sought. Nearly nineteen ceiUuiies 
ago. a suggestion was niadt.'. whirh, when followed up, imp(.)rts 
into the sul)ject of sacrifice lor Inspiration nmcb of the exactness 
which n)bs mathematical sacrifice of its sting: and ehanges the 
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>o\vini; ill rct-oiuniciulcti by j)}('ly iVoni llit- cniidilioii ofwi^nic 

sciuit'iiiij; ol trca.surcs al raiuloiu. lo thai ol* wcll-ralfulalctl plaiuintr 
i>r.*^^()(;cl scfti ill appropriate snil. TIu' suguj^stioii occurs in a pa.ssa,^^ 
in tin: Xcw 'rc'stanicin. on \vliirh much mystical comiiicnt has been 
written by thcolot^rjans. It \vas pf)iiucci out to nic I()n«^ ago, l)y 
Prolcssi-)r Booh\ as contain inj; a psycholoi^rical chic specially well 
vvortli followiiiir up. It sccnis to me to sum up aiul make available 
lor purposes oi* practical guidance that theoretical knowledge aljoul 
tlie nature c^f ouf own inspiration-receiv ing powers \vluch wc gain 
from mat hematics generally. 

"The wind l^lmvclh \vlicre it listeih. and thou hearcsi tlic stjuad 
ihercob but canst not tell \vlience it cometli or \vhilher it goclh: so 
is c\'ery one that is born of the Sr)iril.** This evidently caruiot rcler 
to wind regarded as travelling in a straight line: we do know of a 
trade Nviiid \\iience it comes atid whither it goes. The patli of the 
whirlwind \vas a ma Her of obser\'ation long before the C'hristian 
lira, and might liav'e been suggested at any lime to an intelligent 
(>b«;erver the iimtion of particles of dust, U' the rcatler \vill look 
at rlir diagi-am fui a chist-whirl. and Mippo>e himself to be one of a 
cloiitl ol gnais caught in the gust, or to be steering one of a flotilla 
of ships caught in a hurricane, he will see that the sentence contains 
bnih an atlmirable picture (jf a society on \vliich has descended an 
inspii'atitm lo think on sonit: new toj)ic. and a canon ol* guidance 
li>r an intlividual who desires to liud the iiuiin line of j:)n»gress and 
to })l■e^erve hi.s own sanity and safely. J'Zl) 

\ he (Mily great hiatus, far ii.s I know, \vliicli exists in math<'- 
matical leaching beiNvecii soimd theory and tlu* l)est actual practice, 
is ol this kind: Mathematical induclioii is essentially inspirational 
work and should be done during j:)eriods when discipline is rcla.sed ; 
periods of ieisin-e. of re-c real ion from la bout-; during the Sabbath 
of the In.spirer, tlie L'nily: uhimately even during sleep. Children 
are exj)ect<*(l lo do it lo order, under the sauH* coiuIitif)ns as tluise 
in vvhicli ihey do ordinary study: Le., in school, where discij:)line 
nm-.l noi be rela.xcd; where lime must be kept: where e.>camiiiations 
are looming ahead. Thus bati haljits arc formed » \vluch \veaken that 
synthetic faculty on which true inspiration depends, and wlu'ch 
cause the pupil to become a victim cither to routine tjr to pseudo- 
inspiration. ' lOOI ) 
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'•>.cccs.siiy is ihc niolhcr of im-cntion." Is h not po.ssil)lc thai the 
very limiiaiion of our direct miincrical faculties has forced nialhc- 
niaiieians to create:, unconsciously, the hidder ou which man can 
safely chnib to The Innniie? Is it not i)ossible that niatheniatics is, 
after all, a science, not of number and quantity, but of the conditions 
imder which man can make his pro^u'ess tf) wards unknown Truth 
uniform and safe, and can preserve himseJf from being seriously 
misled by the mistakes which lie is sure to make on his way? 

This question unavoidably presents itself, sooner or later, not, of 
course, to all mathematieians — that is to say. all users of mathe- 
matical fonnulae— -but to all serious students of mathematical 
l)hi]osophy. It is in this century that it has taken concrete form and 
come uuo open e\])ression in print: but it seems to me that it nmiJt 
always have been haunting the imaginations of the more subtle 
thinkers, ever since the first Abacus was invented as an aid in 
reckoning; ever since circles were first drawn by some inspired 
savage, by means, jicrhnps, of two thorns linked together by a 
strip of bark. 

Hut more than I have yet indicated has dawned on the invagi- 
nation (jf a few malhcmatirians tin this century certainly, and I 
Iia\'e reason to think earlier.. 

Is nor mathematics emphatically a miniature edition, so to speak, 
of ilie science of sane inspiration? Does it not contain the clue to 
an accm'ate distinction between the sane inspirations of genius and 
it.> aberrations ? < 703) 

A mathematician ouce said, in allusion to some of his own 
disco\-eries. * 'There are some tin:!j:;s tliat ct)uld never be done 
urdess some men would consent to be ill in order to do them." He 
meant to designate by tlie word **iir* a condition not morbid in 
itself, a conditir>n strictly physiological not pathological, a condition 
which resend>les parturition rather than disease. It is normally 
attended by some symptom often a.^siiciated with illness; and, 
without being disease, it is a coiulition favourable to the setting up 
ol certain forms of disease unless special jjrecauiions are taken to 
prevent it. Xo great original work in abstract science, no great 
generalisation in any natural or physical science, is made, nor is 
any great work of art generated, withr>ni the author liaving gone 
through one f)f these singular i)hases. (1003) 
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Embracing ignorance 

Arithnu-tic means dealing logically with facts which wc know 
(about questions of number). 

''Logically"; that is to say, in accordance with the ''Logos'' or 
hidden wisdom, i.e., ihe laws of normal action of the human niincL 

For instance, you are asked what will have to he paid for six 
ponnds of sugar at 3d. a pound. You nmltiply the six by ihc three. 
That is not because of any properly of sugar, or of the copper of 
which the pennies are made. You would have done the same if the 
thing bought had been starch or apples. You would have done 
just the same if tlie nnucrial had been lea at 3s. a pound. Moreover, 
yon would have done just the same kind of action if you had been 
asked the price of seven pounds of lea at 2s. a pound. You do what 
you do under direction of the Logos or hidden wisdom. And this 
law of the Logos is made nut by any King or Parliament, but by 
whoever or whatever created the human mind 

When people had only arilinneiic and not algebra, they found 
out a surprising amount of things about nunii)ers and quantities. 
But there remained problems which ihey very much needed to 
solve and could not. They had to guess the answer; and, of course, 
they usually guessed wrong. .Vnd I am inclined to think they disa- 
greed. Each person, of course, thought his own guess was nearest 
tf> the truth. Probably they quarrelled, and got nervous and over- 
strained and miserable, and said things which hurt the feelings of 
their friends, and which they saw afterwards ihev had better not 
have said— things which threw no light on the problem, and only 
upset everybody's mind more than ever. 1 was not there, so I 
cannot tell you exactly what happened; but quarrelling and 
disagreeing and nerve-strain always do go on in such ca.scs. 

.•\t last (at lea^i 1 should suppose this is what happened) some 
man. or perhaps sonu^ woman, suddenly said: •'How stupid we've 
all been! We have been dealing logically with all the facts we knew 
ahout this problem, except the most important fact of all, the fact of 
our own ignorance. Let us include that among the facts we have 
to be logical about, and see where we get to then. In this problem, 
besides the numbers which we do know, there is one which we do 
not know, and which we want to know. Instead of guessing whether 
we are to call it nine, or seven, or a hundred and twenty, or a 
thousand and fifty, let us agree to call it .v. and let us always remem- 
ber that .V stands for the Unknown. Let us write x in among all our 
other numbers, and deal logically with it according to exactly the 
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.same laws as \vc deal with six, or nine, or a hundred, or a thousand.'' 
As soon as this method was athipted, many dilTiciillics whicli 
had l)ccn puzzling e\*cr\'body fell io pieces like a Rupert's drop 
when you nip its lail. or disappeared hke bais wJien the sun rises. 
Xobody knew where diey had gone to. and 1 should tliink that 
nobody cared. The main fact was diat diey were no longei* there 
to puz/.k* peopk*. (1231) 

I his is only part of the essence of .Mgei^ra, which, as I told yon, 
T'Mbists in pn'ser\'ing a eonstant. reverent. an(i conscieruious 
awareness of our own ignorance. < 1233) 

Always remember that the use of algel^ra is U\/We people from 
hondiijie . j-'or instant.:e. in the case of number: C'hiidren ilo their 
numeration, their "earrying**, in tens, because prinuti\e man had 
u()thing to do sums with but his ten lingers. 

Many cliildren grow supersiifl .us. and think lh:H yon cannot 
carry rxec])t in tens; or tliat it is wiong to carr)- in anything but 
tens. The use of algebra is to free ihem from bondage t<> all ihis 
>U])rrsi itions iK)nsense, and help them trt see tliat the numbers would 
come Just as right if we carried in eights or iwel\-es or twenties. It 
a little dilbrult to do this at llrst. because we are not accustomed to 
ii : bat iilgebra helps to get o\-er our stiffness and set habits and to 
do numeration on any basis that suits the matter we are dealing 
with. (1239) 

'I he esseruial element of .Mgcbra; the habitual registration of the 
e.xact limits of one's knowledge, the incessant calling iruo con- 
sciousness of the fact of one's own ignorance, is the clement which 
15ooIe*s would-be interpreters have left out of his method. It is 
also the element which modern Theosophy omits in its interpre- 
tation of ancient Oriental Mind Science. 

Men who wish to exploit other men fear nothing in logic or 
science except this clement. They fear nothing in earth, heaven, 
or hell, so much as a public accustomed to realise exactly how much 
has been proved^ and where its own ignorance begins. Exploiters fear this 
about equally, wliether they call themselves priests, schoolmasters, 
college dons, political leaders, or organisers of syndicates and 
trusts. (1261) 
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Teapot algebra 

Many people think that il is impossible lo mak^. Algebra about 
anything except rnimber. This is a complete mistake. We make an 
Algebra wheucvt-r we arrange facts that we know round a centre 
wliich la a statement of what it is that we want to know and do 
not know; and tlien proceed to deal logically with all the statements, 
including the statement of our own ignorance. 

AJgebra can be made about anything which any human being 
wants to know about. Everybody ought to be able to make Algebras ; 
and the sooner we begin the better. It is best to begin before wc 
can talk; because, until we can talk, no one can get us into illogical 
habits; and it is advisable tliat good logic should get the start of bad. 
If you have a baby brother, it would be a nice annisement for 
you to teach him to make .-Vlgebra when hr is about ten months or 
a year old. And now I will tell you how to do it. 

Sometimes a baby, when it sees a bright metal teapot, laughs and 
crows and wants to play with the baby reflected in tbc metal. It 
has learned, by wliat is called ''empirical rxfjcrience*', that teapr)is 
arc nice cool things to handle, ,'\n(>tlKT i)aby, wiien it sees a bright 
teapot, turns its head away arul screnms, and will ru)t be pacilied 
wiiiie the teapot is near. It has learned by t-mpirical e,\periencc, 
that teapots are nasty boiling hot thint^s which burn one's lingers. 
Now you will observe that l)<)tli tiiese l:>abies have learnt by 
experience. Some [)("r)ple say that experience i^ die mother of 
VVisdoni; but you see that botJi bal)ies earmot be right: and. as a 
matter of fact, both are wrong. If they could talk, they might 
argue and quarrel for years; and vote; and write in the newspapers; 
and waste their own time and other people's money: eacli tr\*ing 
to prove lie was right, rJut thertr is no wisdom to be got in that way. 
What a wise bal}y knows is that he cannot Ull by the mere look ol'a 
teapot, whether it is hot or cold. The fact that is most prominent in 
his mind when he sees a teapot is die fact tliat does not know 
whether it is hot nv cold. He puts that fact along with the other 
fact: that he would very much like to play with tiie picture in the 
teapot supposing it would wni Inirn his lingers: and he tieals logicallv 
with both these facts; and comes to the wise et)nelusion that it 
would I;e best to go very cautiously and ilnd out whether the 
teapot is hot, by putting his fingers near but not too near. That 
baby has begun his ruathernc t-ral siudirs: and i)egun them at the 
right end. He lias made an Algebra for himself. And the best wish 
one can make ior his future is that he will go on doing the same for 
the rest f)f his life. 
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Perhaps the best way of teaching a baby Algebra would be If) 
get him thoroughly accustomed to playing with a bright vessel nf 
some kind when cold; then put another just Hke it on the table 
in front of him, one being filled with hot water. Let him play 
with the cold one: and show him that you do not wish him to play 
with the other. When he persists, as he probably ^vilK let him lind 
out for himself that the two things which look so alike have not 
exactly the same properties. Of course, you must take care tliat he 
does not hurt himself seriously. (1233) 
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The laws of thought 

My husljaiicl told nic that wlicn ho was a lad of srvciucoii a 
thought struck him siuldt-nly. which became the Uniiidatioii orall 
his future discoveries. It was a (lash of psyeliolngical insight into 
the conditions under which a mind most readily accumuhues 
knowh-dgt'. Many young peoph- have similar flashes of revelation 
as to the nature of their own mental powers; those to whom they 
occur often become disiin.guished in some branch of learning; but 
to no one individual does the revelation come with sunicicnl clear- 
ness to enable him to explain to others the true secret of his success. 
(;eorge Boole, poor and with little leisure for study, became known 
as a learned and ori.L^inal mathematician at an early age. From the 
lirst he connected his scrap of psycJiologic knowledge with sacred 
literature. For a few years he supposed himself to be convinced of 
the truth of "the Bible"' us a whole, and even intended to take 
orders as a clergyman of the English Church. But by the help of a 
learned Jew in l.inenhi he found out the true nature of the discovery 
which had chiwiied on him. '1 his was that man\ mind works by 
means ol some mechanism which "huictioMS normally towards 
.\h»ni>nr\ He.sid«*s the information which reaches it froni tin? 
rxtrrnal world, it receives knowledge direct from The Unseen 
i-very time it n-iurns to the thought oi' Unity bciween any given 
elements ; of fiici or thunglu). after a period of tension on the 
contrast or antagonism between those same elements. 

At this |)f>inl all p()S>il)ility of becoming a priest canu: to an end. 
Cieorge.set to work to write a book ' Thr Laws nf Thought ) . in order 
to give tf) the world bis great discovery. If he had stated it in words, 
he would have been entangled in an unseendy tlieological skirmish. 
He presented the truth to the learned, clothed in a veil' so trans- 
parcpf; that it is difllcnlt to coni'eive how any human being couiri 
have been blinded by it; he proved that by the mere device ol' 
always writing the syud)ol I for whatever is the "Universe of 
1 honglit" li>r tin: time being, iIk- whole cumbersonu* mechanism 
then knf)wn a^ "Logic** could ije dispen.sed witln If you are thinking 
of sheep as divided into white and not-wliiie. but .v 'white' and 
1 for *sheep'; if y<Mi are ihirdu'ng of sheep as a portion of the animal 
kingdr>m. write - f<^.r 'sheep' and 1 f<:r 'animals', and so on. Using 
this simple device, he proved that the most complicated examples 
eiven in any treatise on logic could be solved easily and mechanically 
by the ordinary processes of elementary algebra. 

Ihe academic world was enchanted. George visited Cambridge 
in 1,^5.''). a year after the publicatirjn, and was astonished, and at 
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first graiifiLcl, al ihc cordiality of his rccr[)tioii, Ilcrbort Spencer 
said that th^.- btjok was ''the greatest advance in I.ogir sinro 
Aristotlf", (icorge Boole said to me that neither Aristotle's Logic 
nor the (Irei'd of Mo:^es eould have been (rniniciated unless the 
furniula tt) whieh the Universities had now gi\'en tlu- name of 
Boole's liquation" had been, in sonie form or otlier, perfectly 
well known. George afterwards learned, to his great joy, that the 
uanic eonccption of the ixisis of Logic was held by Leibnitz, the 
contemporary of Xeuton. De Morgan, of cour^jc, understood the 
for nulla in its tnie sense; he was Boole's collaborator all along, 
Merbert Spencer, Jowett, and Leslie Ellis understood, I fed sure; 
and a few others. But nearly all the logicians and mathematicians 
ignored the statement that the book was meant to throw liglit oi: 
tht' nature of the human wind; and treated the formula entirely as a 
w<,>nderful new method of reducing to logical order masses of 
evidence about external fact. Only think of it! The great English 
religious minth whieli considers itself competent to preach the Truth, 
ihr only saving Truih. it) ^ill mankind; the great academic educa- 
tional mind whieh is lo impro\e Hindu culture oil' the face of llur 
fardi, Irll into a trap which I bclie\'e \vt>uld hardly have drcei\-etl a 
ravage. My husband said to me that he belies'ed he eoulcl nt'ver 
lia\i' made his (lisco\t'ri<'s W lw had n'c<'i\ ;*d a university education 
; as lie at r)ne time much wished to do, but was, fortunately, pre- 
vented by po\*crty). .\fy after-experiences, among men who had 
been subjected to that process, incline me to think he was quite 
right in so believing. He was, as I said, a quiet student, gentle, 
timid, \-ery conscientious, and a\i'ise to controversy; he could not 
lace the theological aninms wliich would be aroused l)y any 
attempt to exf)lain himself in open wfjrds, nor did he ferl it right to 
unsettle the superstiti(.>ns ot' pco[ile e\'idcntly too stupid to take in 
reasonabli' truth: he went on to further researches. ('931) 

Boole's discoveries 

The first of these discoveries he made in the year 1832 or 1833. 
at the age of seventeen. As he long aftenvards told me, it flashed 
upon liim suddc'uly One afternoon as he was crossing a iield. It 
was the mystic s<*cret. the open secret of all the ages; the same 
which has been known to all great Seers, Mystics, Rcligion- 
r<-unders from tiie dawn of History, viz: — that tlie mind of man is 
oncased in a mechanism which. Ijesides receiving impressions 
through what we call the senses, receives information also from 
sorne sourct*, invisible and undefinable, the acctrss to which opens 
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whenever die iiiiucl, after a period of leiisitm on llie diHereiice, 
r()nlrast, or conflict between any dcniciits of tJioiight, turns lu 
roniernplaic the same elements as united, or as forming parts of a 
unity. The liighcst form of tliis mental exercise is, of course, that 
reconnncnded by certain rch'gious moralists, ix\, when wc wish for 
religious inspiration, to prepare fur it by seeking tlie bond of 
brotlierhood and friendship with the person with whom we have 
!:>ccn at enmity. Tliis form of reuniiMi after separation is the liighest 
in illuminating pow^r; the preliiuiiiary tension, or sense of separate- 
ness, Ijeing more acute, and usually more prolonged, than where 
the sense of contrast is iuercly intellectual; and uiop: of the nervous 
system is involved in personal hatred or anger than in a mere 
sense-perception, such as that the harebell is blue and the ragweed 
yellow. But a small and non-emotional cficct of the kina indicated 
is produced when we turn lo consider the qualities conunon to 
two plants or oilier objects, after we have been studying the respects 

in which they difler 

I his secret for inducing ius[MraU*i)ns f)f new knowledge is em- 
boli ie( I in Hoole's I'liought- Equation, 

X (not-.v) - L 
where I stands for the L'nit of Thouj^ht for the time being, (icorgc 
B<><»le often tri'*d Ui translate this liquation into words. But many 
eirctnnstanees combiui-d to hinder his publisliing any word-versions 
of it. In 18.XT. U) Ids t^r(\'\t Joy, Pt-re (jrairy the Oratorian, fonnu- 
hued the truth which it expresses, in langtiage on which George 
Boole felt he could riot inipro'/e. Cratry made tlii^ Law of re-union 
after tension on contrast the basis of a method of procuring sugges- 
tions and re\'elations: a method as systematic and regular, and as 
scientific as any invention used by elixtricians for inducing currciUs. 
CJrairv' explains how he also used hi.*, m- ihod for the purpose of 
prornring sound and dreamless sleep and for making such sleep 
fertile of new thoughts, lie prepared both Ibr repose and [nr 
inspiration by fixing his mind on the properties conunon to things 
seemingly diirercnt, and about which he had been acquiring 
concrete knowledge by methods totally div:*rse. (789) 

N(av George Boole's second discovery was that of a solvent 
which, so to speak, .soaks away and washes out from Arithmetic all 
questions of Xumber, and leaves the rest of it standing, complete, 
a perfect skeleton-picture of the mind's normal action when 
engaged in evolving the Srieiicc of wliich Xumber is the material. 
It thus stands clea'* as a contribution t(.i the Science of human 
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Psycholo^^-, sliowiiig how iniiuls of old workrci wlirii <Migag(nI in 
inasUM'ing ilillicullirs. 

Having thus irdurriJ Algrhra lo its fibrous .ski-lrion, \w next 
coniparal ii with thai (jf Logir, and proved ihcir roniplrir honio- 
niorphi.sni. 

What I Iia\L- called ihr .solvent consists in an I-^jualion the root.s 
of which {or, hi scIu>ol-l)uy language, the answers tu which) are 
0 and 1. *J*hat Equation is 

v- ■- .V 

or. otherwise 

A ■ !l ~ .v) . 0. 
This equation is ''satislied** [i.e. turns out true), if either of the 
values 1 or 0 is substituted for .v. but not if any number is substituted 
for x. An instance given in the Laws of Thought to illustrate the 
logical bearing of this equation is the following: From all the 
creatmrs in the world, select in your niind. shee[). Let the class- 
eonee]>t *\sh(*ep** be. for the nioineut. your unit of thought. I'roni diat 
iniit. select the ela>s of "horned things**: yon thus get the con-:ept 
"horned s]iee[)**. in contrast with a rejected backgn)un(l *\shi'ep 
that arc not horned**. Your selection of **horned** from anujug 
siie<'p has really altered \-our concept **sheep**. ,j;iven lo it clearer 
drlinition and a narrow(T scope. Now repeat on the class-concept, 
"horned sheep**, the operation of selecting "horned thin,i(s'*. this 
does not have any further elFect; "horned sheep which are horn<-d** 
are identically the same class as "horned she<*[)'*. On the other 
liand, if you apply the operation of seleciing the liorncd intlividuals 
to the other class. "nf)t horned sheep**, the result is 0; for there are 
no hf>rned things in that class. 

lioolc proved ( to the <"ntire satisfaction of the learned) that the 
so-called "dictum. <jf Aristotle**, (on which all Logic taught in 
European Uni\'ersities up to his tinu; had been founded) was a 
particular case of the equation, 

.V V .V x\ 

Ihr. learned failed U) seize the gently suggested moral; I will give 
it here in plain words. This is it: ".\ristotlc, by treating mind as a 
mechanism whose normal action is to swing between 1 arid 0. 
created a system of Logic which has stood the test of two thousand 
years. Let us now discard that system, and learn, instead, how lo 
use onr minds as Aristotle used his. viz., in accortlancc with its 
.\atural Laws. Let us dare, henceforth, to be every rnan his own 
Aristotle. Let us make methods in Logic, each for himself, as we go 
along, by treating each clement of thought alternately as 1 and 0. 
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This is ihr K'dl "BiuAr's Mciluxl", js piMciix'd \,y Jiinisclf. I",, provf 
to ilic worltl the fc.isihihiy of his plan, (icoi'^v \\(\n\r apphrj it to 
cvi'.av a tirw i-niiiKil l.o^ir. a ".NhMliod". fclal<-(i t(> that hithcfto 
used in I/«L;it-i lasses, as a i]uait/-rnis[iiM- iiuu liiiic is to a (jtiaiiA- 
nian's hawiiiit-r. I his tncthod kiiouu .is ii,...I, 's CaN iihis' (jcpciuis 
on trcaiini;- hi^ two l-.cpialiniis I hi- M\stic Law. or ps\rhM!. ^-ical 
rcpiat i( UK 

X ' not - V ' I 
aiK I the l( t^ir al cquatif ui 

A \ V 

as siiiiLihaiicoiis. Boole's \n'rn\i\ ( al.aihis is w.-iketl out helweeii 
'•^'■in. Ii is nrr-dlrssK elti.!i-\ : and ha-, ix-eii inodilied and nineh 
iinpr(>\cd i-v sneh tiu n as Jevoiis and X'enn. .None of tinnr systems. 
Iiowe\( i-. ( oiieems (he oidinatA hn si i less ol lile. DotJe's real tiir-tIicK| ; 

Of r.rM./.w lu^ mm// An^l'>(it, (oneeiiis e\'ei\ i)inlv. espreially 
tcai hct s III ( hihhcn. 

Aliri- the ])uhh<ation ol' 1 lu- Imu^ 'Ilm^ful:!, (i.-oi-e WiuAr 
wrote two n'\t-!).)Mks. assisted in l-riniiin- hi< -rand eoner jiiion 
Lio\\ u to die level ( pj" .►rdinai ) niailieniaiit .d notation. 1)\ his 
endnisiastii- pni)ils. Me often lon-cd lo write still further on 
rsyehol(»;^\ . whieh he was all the time studying' devuiedlv. with 
die help of all the niedi.al kn.»wl. iUj^r h<- eiudd "^et. I h' was hintlered 
{loni j)ni)lishiiiL; anydiiir,;' Inrdn-r on the suhj.^ t |)v not lieini;- ahie 
to ( lear n]) certain points; nil. shortK heime his death, | sn^m'sted 
lo him that a eeilain well-knovvn passai^e in the Xew 1 e^iarnetU 
;d)..nt the W'intL ininht r. fer to the eonr.se of a ( iirt tdar Storm or 
1 )nst-whiil. Alter ihitikiti'.; it i^er lor soum- time (ieor^v Boole said: 
"Sti( k to that : \'on iiaw i^ot the elne now/' i le added titat it won hi 
he worth in\' while to lav iiMtli- all (kther lines (»f in(jnir\' and follow 
iipthetlne whieh I had lomid. lie di.-d shortlv after tliis. 7!)1 , 

No anionni of .kill in itsin^- a niai hematical not.ititiii tin(»w^ .ni\- 
lii,dil on thf conditions nnder whieh it was LTencrateth A man mav 
nse a s( ii'ntilie notaiif>n with cf>nsmnm.ne skill and yet know no 
more of the mode in wiiich it w.k n. neratcd than tin- hoy who 
un ns ihi' handle tjl' a ma( hine need hntnv r»f the natnre 'of the 
in\■e.sti,!L,^uio^s which presidr-d oxer its k >nstrneiion. Man\- so-ealled 
inathematiciatrs arc sf) unawake \n the irnc n.iinrc f>f liie maehiiu- 
whicii they arc manipnlatini,^ that du-y arc hatdly aware tiiat there: 
is anythini,^ to learn. 1. who li\.({ nine \ears with Cicor-jrc Boole 
while iie was coHahoratinu- with 1 )e Morgan, know that I do 
not know. I do as Cn'or^v 15,,.. h- and ])e Mfn^an did: 1 l)f>w mv 
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lifiitl in rcv-criMU lluiiikfuliicss lo thai rny.strrious I'^asl, whcnrc 
come {() u.s walls oi* sonic traiiscciitlcnt jxiwcr llic iiainrc oi* which 
wr uur.sflvcs can hardly stale in woids. When nialcrialisLs on one 
side, and iheosnphisis on the other, ai^i'ee in nssnrinir die pubHe 
that the i^reat .structure ot" Kuidpean sei<Micc has l.)een created 
uiUwut re/errncr to psyc/iic lore, I icel that I owe it to the cause (jftrtith 
to say that 1 diller Ironi these persons, not as to the Irutli or \'ahic 
or oriirjnaiity oftliis or that idea or statement, Init as to the contents 
ot* hooks whicli tliey have apjjarently never read, about tlie irencsis 
of nutations which they can only use niechanicaHy 'il' they can 
e\'en do that nuteli). whereas I hax'C chscnssed the details of .some 
of these with the originator before their form was hnally fixed. '91)1) 

I was asked to translat<' tlic IJfoI.aws. or Laws ofTlionglit (ol' 
Ciratry and Boole), out ol'tlie hni,L,nia,L;e of the Modern C.lalculns inlij 
that of the simple .L;-eomen y ttsetl of old. To exhibit the most imi)t)r- 
tant law 1 had to use a dia.grani in shape like a capital \\ 1 had to 
draw the ihint^ open end upwards, antl afterwards shut end Uj)wards. 
I noticed that my stupider pupils were sometimes conliised bv the 
tirst \' remainiuL^ on the paper: I wished I could pick it bodiiv np 
and reverse it, to sliow that the same tiling was seen alternan-ly in 
the two aspect>. A jjiiir of comj^asses. opeii ui the l'Veemas(.)irs 
Angle, wouhi have answered exactly. e\cej)t that it diet not show* 
the process of he coming, as a drawing made befor(* die jiupil does. 
What Was wanted was. a thing that would (irst sugg<*st i^roinri^frorn 
one into tao. and that I conld then turn upside down. In fact, a 
natural forked stick. While ihinking this over. I suddenly remem- 
bered scL-ing a miner doing something ;in my childhood) with a 
stick the very shape I wanted. This excitetl my curiosiiv, and I 
went to a coiuitry parish where 1 had heard there was a lady 
dowser, arid asked her to sliow me her niat^ic. 

The whe>lc process Is this. The dowser v'ohtntarily goes through, 
in dumb show, half of a logie lesson on the first Law of 'Llujught. 
While he is doing so. his arms begin to tingle; ancL as he passes 
tjver ore. or rnnning- water, his hands automatically complete the 
lesson by re\'ersing the rod. I be dowser. w!io knows no logic, does 
■ one half by tradition and the other Jialf automatically', what I do 
on fjitrpose to teach the first Law of Thought. '3!M , 
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On singular solutions 

Draw a circle with a radius of an inch, and ihcii ink it over so as 
lo distinguish it from all tlic others which you arc L^oin^' to (h*aw. 

'I hen ch>M- your compasses to a cjuarter ofan inch, I^it the point 
anywhere on our ink Hue, and draw a circh- in pencil. I'lii vour 
j)oiiU down anywhere else on the ink line, and draw another eireh\ 
Repeal again and a.L(ajn, till you have a du/.en circh-s, or a hundred, 
f)r in(h-ed any luunher that you hke. Any poiut in the ink line is 
ihr centre ofone such j^ossiblc circh-; and. as the number of points 
in tlic cireunirereiice is infinite, there is no hmit to the niunix'r of 
such circles, exeej)! what may he imposed by the linn'tations oi' 
your [)ai!ence or your eyesii^du. 

Weil, all these little pencil circles, actual or possible, bclouf^ to 
what is called a •lamiiy**. Any ••fartu'Iy" ol' curves has certain laws 
to which all the members are subject, and which are the laws of 
tlieir bein.L(. What are the laws of this lamiiy's beiuf^? "l-lverv 
membei of it has its centre on the ink line, and is exactly half an 
mch across", yon say. .Xo you are wrong. All the members t/uU 
firr vou .sdif vt't are indeed subject to those conditions which you 
mention: and if you thought of them as isolated individuals you 
might never find out that there was anything more to say about 
them. But when a mathematician e.\i)resses in strict mathematical 
language the law which binds those circles into a iamiiv. and 
stales their conneciion with eacii other, he finds (to his great sur- 
prise, if it is his first experience of the kind) indications of the 
existence, somewhere or other in space, of two other curves belonging 
to the family, which have a larger radius and whose centres arc 
not siuiaied on the ink hue. On inquiring further, he finds out 
whereabouts in space these larger circles are. 

^ Draw two circles, whose centre coincides with that of the ink 
circle, and whose radius is in the one case three quarters in the 
other five cpiariers, ofan inch: these two circles belong to the same 
family as the small ones. (The ink circle does not.) These larger 
circles are instances of what mathematicians call ''Singular 
Soluiions*\ Ordinary people call them "exceptions". Philosophers 
call iliem **lypical cas(?s*\ Jmpatieril people call iheui •'anomalies", 
and do their best to weed them out, so as lo reduce everything lo the 
domain of what they please to call *1aw*'— by which iliey mean 
such law as they can imderstand. 

A Singular Solution may be located anywhere in space; often 
it Is a long way ofV from its family, and of very diflerent shape, Jn 
this particular case, and many others, it is of the same shape as the 
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lunvi' I'nminotipl.tt'i' inritiln'i-s. ;uul ill ((.mai'l wilh ^^\■cv\• imc ol' 
ihciii. Souiciiiiics tile law ol'a lliiiiily lia^ nnr Singula!' Sitliuioii: 
somt'iiuics iiKuv ill. HI (ii)c. '1^2 > 

1 he .siudy ol'ilu' pIicnniMcnuii ol'ilu' Messianic Sccilinnti Ix'canic 
ilic absoi lHiit; inicrcst of ( ircngi* Bodjc's laicc years. 'I lie chapicr on 
Singular Solinions in his icxi-ljnuk of dinrrcntial Mcpiations 
(•(Miiains nint'li ^L^ciniinc met. i physical trnih c.\})rcssc(I in niathc- 
niaiical UTiniuoloL^y. lie niadi- a special study (if die ^eiinoiis oT 
thf .slranL»e preacher. \\ 1). Mauriic; and in die lasi year oi' hi.s 
liic\vri)tc; "I \ui\r made oiii what puis the whole snhject of SinL-ular 
S(jluii()ns inti ) a siiite ()(■ L'nity." What strange pnlsanon (if ilioui^lu 
nnist have dnilh-d iVoni the mind ni' the great Seer of .\iessianie 
Singular Sdlntion, iutu ihai oi' the logirian dl' die L'uiiv. belorc 
diose \\(Mds were wiitien. who can guosr* 'I'he MS. on which 
(Icorge l><i(ile was engaged ai dn- time ii<s mideriphcrcd in ihe 
archiv<'.s (>r die Uoyal Society ; no mere nuuhcmaiician can nnder- 
siand it: and no i heologian cares lo try. Peihaps it nia\- We dc- 
cipherttl \-et. wln-n i'lnthci- proi-ivss has hem made in knowledge 
i)t the (■nrresp<)nticne<' lietweeii the normal acdon of the human 
mind .ind its aniMinaiic expression l>y mean.s ot' nf )iai iuns. ,1-M) 

Ihe snhjeci of Singular Solniioii.s had a curious iasciiiaiion i'or 
my hushaml. dien and to i!ii- end oi' hi.s lile. I he chapter oi' the 
H'xt-book wliich iti'eis to them was written iti a sf)ri of religi(ni.s 
rapture ... 

Charles Habhagi' is chiefly known to the world as the iiucntfir of 
a nuK liine intended to spare the lahoin' oi' calculating nnmcrical 
series. In the coiuse ni'its construciion. he had to make a thor()iigh 
study ot the Laws fiCiialmal sequent'e. so I'ar as these are enihodied 
in prftcesses oi' .sii('ce,;siv c additions. Hnt the man who would tliiiik 
oi undertaking such a task at all was sure to see the importance of 
saturating hiins<>li' with a iurther knowledge of \ature s .scries. I le 
in\c.stigat<'d not only those mathematical series the ('(pi.uions ol' 
which are known, and which mulerlie such natmal cur'\-es as 
plauet-paths, lines of refraction, etc.: hut also tlwyse i"orms ol' 
Natural se(pi(MU(' the mathematical ex|jressir)n^ oi' wln('h ha\'e not 
yet heeii ascer tained, such as geologic changes, the (le\'eli»pnient of 
plants and animals, etc. lie had nothing to l.>se oi- gain hy any 
concliidon to which he uuhIu he led; he had one alhahsorhiug 
end in \ icw. the pei i'ei ting (.f his machine; an(!. ihr that ohjec t. it 
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MMtti'i t>(l iiMihiiiiT wiiat till' t>r \iit lire sIkhiM inrri niu to lie; 

I he nwv (\rs\(\riM\\]]\ was t liiit lie. M.il >l>as'v, ^Iu mid know what 
they wi-rr. aiul cmlxiiK' tliciii truly in tiic consttiKtioii of iiis coi^s 
and wlircls. ( )nc ( >r t lir lads wlii( li lu' disci i\ r rrd u■a^ t Iii^ : 1( n- nnr 
scfics tuniuM ical nr j)li( n(>nicnal i which ijocs on niiiCMi inly, \\\ryr 
AH' an alniosl iiitinilc nuiid)t'i- which citlici- sooucr oi- ialcr ha\r 
intcriupiioiis ol' Sini^uiai' IVrn ^. Ills ai\Mun( iits cannut be fullv 
(Milcicd ini here; l)ui the main rcsull i> lliis: \\iuu'\('r addnrrs the 
inlif\il)iliiy of Law tn piovc tin' inij)r< ihahihlv of Miracle, onlv 
piovcs thai Iir tlors nul niuK tNtatul tin* ( t Mincct if ui between Law 
and Lhciu inieiKi. No niitacle. Mr. li.dihai^e eoti.^ideis, could he 
a priori, so iiiipiohahlc as it is that man should learn the true law 
a. V scc}ucnce h\' ohserv iiiLC an Ufuatt'rruf'U'd scries ( ifphenon lena, •121 ) 

X'arious inaih' /natieal stndies iia\e thrown a \i\id liirht on tiie 
j)hcnonienrni <;1 inversion; ainoni; them is one Lv Uabba'^c. jjub- 
lished in LIST, tiader ili.- title Sifith lhi!"j:(>itr) 1 >r\iti\t\ Lines and 
^haI)e^ Ml three diinen^iori-; whi( h. in i he: iisel ve^, are continu(Mts 
,nit.l nor tnal. pro(hii e. il their s|iaflow> east on Hal paper, ail 
manner of .lMonlalie^. inversii in>, and iri i L;nlaril ie>. It i^ itderfed 
tint normal taeis in hii;iier dinlen^i(ln^ niit^lit. wh<'n rellected on 
tin- hninan three-diniensional ( onseii nhn<. .leemitU lor anomalies 
and 4ippai'entiy mirac nions idi alii ions. 1 he e\j)eriment was 
tfii retor e ii ied oj' invertiM'.; certain rel.i^ion^ in the erpiations of 
rru^ular t nrves and taudiios ol' curves, A !iH)^t intere^t im; ri-sidt 
foIlf)wed. The inverted equation to a curve ^ome^imes ^iv. what 
is eallefl a "sini^nlar poim", relaicd to the i irii;ina! i urv e almost .i * 
.1 " rorrne t lepliant" t^- lo his tribe: staiulite^ aloof, in no relation 
visible to the eve with anv other ["mini on the curve. On die other 
hand, ihe invert e(piation to a i'auiilv ol ( ni v< > mav produce what 
i> c.illcd an "env f'loj)e*', i.r. a curve in coulact with every other 
ni' infjcr ofilic rainilv. 1 lieM- auolu;^lou^ point«< or ( urves. worked 
Ml iic.t rt equations, aw called in nheniiitie.d terriiiiiolon y, 
.< .' ////• 'oiuii'itis, Xuma 1 lartoL^. iIk ' .)''^^' ^v hosf brilliant 
a Uievement in ma t Ij' M lat i''s was the ^ .)u ot opi-niuL; university 
hoMoM.' (o hi^ cn-rt<h!.'ionisis, said to tn a a pii//led kind ol vviiy, 
liiat the ( hapler" fUi singular soluMons in mv Imsbaiur.s I realist: on 
/)."h }■■ !'.!:■}/ /■'.>;tifiti"fi.\. *'does tml reatl like a ( liapler ni'au ordinary 
te\ ijonk**. It Would br slrauL^e il' it (iid, ^eeitlL^ that il rcsuiual 
hon, a dev*'!;; -ndy ofihr- mvsiic liu-raiiirc Ml aii ii,i;'*s. IsaialTs 
|. :)het it s ti' I euriysou'.s "St. Ai^nes* My husband, in the 

iaNt ai . .'{'h:^ lile, dovoied mndi time to the study of I'Vederick 
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MciiiM)!! Mauiitc. liic iIiri)Io,i;iral ivIntiiUM-, and, iiol long hrlurc 
his death, wr.nc: ha\'r made (Mit what |)ui« tlic whoN* .subject 
(►r Siii.miiar Sohitions into a Stait' oi" Unity/' Foilovvin.^ up chics 
i^iVi'M l)y him al that [n-riod M)ni(' rxtra-acadrniic rnaihcnialicians 
have WiH'kcd on the prohlrni .so near Jiis heart throughout his hfc, 
\!/. : ( ri\'rn a chiki ofany anomalous type, how should his education 
he tlinrted towards fornnng in him personal habits tending towards 
n.nstructi\-e genius rallier than per\'erse dcstructivencss; towards 
ilhnninating syniliesis rather tiian brilliant paradox; towards 
uselnl orii^'inaliiy rather than \'icinus curii^sity; toward, a reverent 
and sparing use of pleasures, toward., renuneiation of that lor which 
(•th<-r men seek, rather than towards audacious snatching at what 
lhe\- feel to be e\ il ? 

When 1 haw tried to call the attention of heads of schools t() the 
(hmgers t(^ which children of exceptional type are exposed under 
existing schemes of moral and religious education, 1 have been 
niel by replies the efl'ect that a school must Ix' organised to suit 
ihe majoi iiy. and thai exceptional children must take their chance 
ni the general melee ■ a dangerous d.K trine in itself, it seems In nie, 
bcean>c genius has great inilueMce. for good or ill, over the masses 
«'l average men and women, but besid<-s this, it is tiioughi by 
s.-.cral <-xp<-rienced j)<'rM>ns that the sciieuK' (.)f m<'ntal habit 
suggested for the jnoti-ct i( >n of genius i-<im its special nn-ntal and 
moral flang<Ms wouKl in reality be got)d. not bad, for the develop- 
Uicnt and stamina of average childr<'n. 

We are often tt)ld by publishers and editors tliat the public is 
Moi inKTCsted in specnlation (►f this kind. Hut if l^ngland takes no 
miercst in the question wln-ther its young men of abnormal genius 
siiall lay themselves on the altar oi'.Xational Reform or rot away in 
mere nl!osj)horesc<Mit dc(\i(lence, why was Oscar Wilde condemned 
n> pri>on. and why do we perform religions services in honcMir of 
je>ns of .\az<u-eth ? b'^fiO) 
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'Ihr last fnv pam^uifihs of the In\*(vsiii;;it;()n iuli> \\\v Laws i >("l*hniinln 

I Iiosc who liiivc iiiaihliiim:tl ihat the [)(>>iii(m ol" iiiathrmaiics is 
.... a lundaiiu'iilal out*, Iia\-i' ih'awii one oftlicir slroiii^rst arpi- 
iiuMiis from the actual constitution ol*thiiii;s. '\'\\v material franu' is 
suhjiM i in all its parts to the relations (»!* nninber. All dyiiauiical, 
rheniical. electrical, thermal, actions, seem not only to hr 
measurable in themselves, hut to be connected with each 
Mther. e\-en to the (^\tent ol* nnUnal con\'eriability, by numerical 
relations of a perfectly ilelinile kimh Bin the opinion in 
((uestioii seems to me to rest uj)on a tleepcr basis 
than this. The laws ofthou'^ht. in all its processes of conception 
and of reasoning', in all lliose operations of which language is the 
exj)i-ession or the instruEneiu. are of ilu^ same kind a.s are the laws 
oi tiie acknowledged |)roeess('s of Mathematics. It is not corilcnded 
that it is necessary tor us to acfpiaint ourselves with those laws in 
order to think eoherentl\\ nr, iti the ordinary sense of the terms, to 
irasou well. Men draw inferences without any consciousness of 
\\in\r eleuuaits npi»n whieh the eiuire procedure depentls. Still 
less is it d<'sii( il to eNalt the rrasoniug faculty (>\'er the facilities of 
(>bser\-ati(UK ot relleetion and of jutli;em<'Uf. Hut u[ion the very 
L^round that lunuau thought, traced to its ultimate elements, 
reveai< its<'II in mathematical forms, we ha\<' a presnniption that 
die mathematical seirnei s occn[)y. by the eonstitntion of our 
nature, a lundameutal place in human knowle<lge. atui that no 
system of human culture can be complete <n* fundamental, which 
altogether negleius tlieni. Mnt the \*er\' .«^ame class of consideration 
shi)ws with efpial force the error of those who regard the study vf 
M.ithtMnatics. and of their aj^plications. as a suthcient basis either 
ni kni>wledge or (ti discipline If tlw* constituiion of the material 
Irame is mathematical, it is not merely so. If the mind, in its 
eapaeity o{ furnial reasoning, obeys, whether consciously or uu- 
r(Mi<riond\-. matliematieal laws, it claims through its other capacities 
ni' <cnliniem and action, througli its perceptions ol' beauty arul ol* 
more iitness, throuu^h its dee[i springs (jf emotion anti allectiou. to 
fi"!d relati(Mi to a diirereni order of tilings. There is, iiioreo\'cr. a 
br(M(hh of intellei'tual vision, a power of sympathy witli truth in 
all its inaiiiiestations, which is not measurecl by [he force and 
subtlety of the dialectic faculty. I^veii ilie revelation of the material 
universe in its boundless inagiiitudi.\ and pervading order, and the 
constancy of law. is not necessarily tlie most fully comprc^Iuuided 
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hy him w{t"> \\a^ iiMccd wiili iiiinuicNi acciirary (lie sicj)s oi'ihr i^rrai 
(Icrnoiisi l a; iMii. Ami if we riiiI)iM('(' in otu" ^uia'cv (he iruriTNts and 
ilulic.i 1)1' !:lr. how hltlc do any |)|■ot■(■^,^('^ of incif iMiiorinalion 
enable n< u> runipi ehrnd ihe wei'^hiier (jnc>ti<Mi> thai ihe\- {neseni ! 
An iinly. theretiMr. a< cull l\a t i) m (tfihe inadKMnaiic.d (H' (h'(hic- 
ti\e lacnhy is a pan of inleHerinal ciiNriphnr. >i> nnlv is it only a 
pai l. 1 lir pfejiidiee whit h would eidiei' l).un>h or make supreme 
any one deparinieni of knowleilL^e nv iju uhy of mir:d. he(ra\s noi 
iinh' ein^r ol )ud"-;-enirMi, I >ul a delici ()ril»ai inlelleelual niodesU" 
wini ii is ins< parai)le h<»::t a pure di \ ia!ion of tiiuh. li a^Niunes the 
olhte I'l eriiiiisiiiL; a counI i i u U» "U oiihini^N whi<h ni» lunuau afipoinl- 
nu-ni has esiai)li>hed. nr ran amnd. It >ei> a>ide die ancieni and 
junI eoneepiion ol' trndi as i>ne ihonu:li tuauilohh Mueli of this 
error, as aeuiaily e\i>ient aniouL; ns. seenis due lo the >pccial and 
i sol a led character of" scieiuilie teatdiin*; - \\ Inch eiia racier, in its 
inrn. i< iiils n> ioswr. 1 h<* >nidy ol piiih psopln-. noiwiilistandini; a 
lew n;at k« (l iiisianees < \cepl i. ui. l-iiled to kei p j)a( i' with llie 
ad\atire ip| die se\rral <lrpannie; : . i -i' know 1 1 < | '^i ■. whoM- nJUIU.il 
rrl.nioiis j[ is its pt<>\incr lo d,-n nii". Ii is inipossjok-, lu.\\f\er. 
I i'>t lo i-onierni)la(e the part i<-nL ; r \ ii in (p Il■^Mon as pji t ol' a 
iarL;er sysit-ni. and eoniM n ii wlih dir too pre\-a!' in \iew > ■ .,!jm\v- 
h-d<;e as a tu<fely s.-, nlar tiling, and with tin- inidU'- pii don an. nice, 
alicady atKci'ted to. ot diftsc ukpUM's. le^diiniaie widnn their 
proper limits, wh^ li an- i'onndrd np' i a reiiaid to its sf < nhu' 
ad\antai:es. In ih«' i \tieine ra-e i; is not dillicnli lo sm- th.ti tin- 
condnuetl oprraU^ns of mh Ii ^lIoli^^^. uncoiuroih d liv anv higher 
priih it)lfs o|' aciion. n m oi i . -i ; < d ihe prisipnai ii.lhiriMc iA' 

in-h«r mintls. tmtsi trnd ;<» !o«\rr dr- siantlaid ol' dtoiiL^hi in 
fctercner lo dir ifhieris of kn- irdije. ant! tt) lender \i»id atid 
inrire( lual ^\ha(-Msri' eiemi-nis tif.i niAAr laith ma\- still .sur\i\M\ 
And e\ er in prop»itt;on as iIpm- eondiiions aie i'\dised must ilu' 
-anie efleels foHffW. I h n< e. perhaps, ii js thai w*' sometimes hud 
jnsn'f eoMi ' ptiMns fjf ilie nmiy. the \ital eoinn-\ion. and the snh- 
ordinaiioti lo a nigral pmposc. (.f tin' <litrer«'nt pails i)l Truih, 
aiiioip.; diDse \\h»> aekno\\!ed'4i' nothin'^ hiL;hi'r ihan die chaiii^iui; 
.t<peet ol eollfeii\e lnmKmi;\, than anions iliosr who proiess an 
iiiii'lleei iial alle';i.niee if • die !■ ai hrr- < 1 j'^lii s. Hut diesr ar<' cpiesiions 
whiili camio; !mi!ier he puisjietl here, lo s,,in<- they will apjvar' 
iorei'_rn to prolessed <l« si'^n of tins woik. lint the consideration 
ot liiein lias iirisf-n n.nmal!\. either oni ot die -pecnlaiions \'.liicli 
that (lesin;ii iruf^Ked, or in ihr <'onrs«' of readim; and rellccdon 
which s{'('med in'c«'ssarv lo its ai criniplishmrni. 
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Some people 



ARCHER, MRS. 

Friend of M,B., wife of the translator of Ibsen's plays, DeveJoped 
a nerve-training method of alternate tension and relaxation — 
adapted by M.B. in her arithmetic lessons with children, 

BABBAGE, CHARLES. (1792-1871) 

Friend of Everests, brilliant polymath who devised mechanical 
computer and anticipated operational research. As a student 
he formed the Analytic Society with Herschel and Peacock to 
reform mathematics at Cambridge and *'to do their best to 
leave the world wiser than they found it". 

BOOLR, GEORGE, (1815-1864) 

Husband of M,B„ son of a sliopkeepcr, tauglu in his own 
school until a pamphlet on logic brought him encouragement 
from Morgan and a move to Cork, Brilliant and original 
mathematician — pure matiiematics was invented by Boole 
according to Russell — essence of his ideas not understood by 
others according to M,B, Me also made fundamental contri- 
butions to the tlieories of difTereutial equations, finite dif- 
ferences and invariants, 

BOOLE, LUCY. 

Fourth daughter of M.B., became professor of cliemistry in 
London, shared hoase with M.B, in Notting Hill. 
BOSE, JAGADIO, (1858-1937) 

Indian physicist and plant physiologist. He gave a lecture at 
the Royal Institution which impressed M,B, who corresponded 
with him and was stimulated to study Indian thought as both 
her uncle and De Morgan had done, 

BOULANGER, NICHOLAS, 

i8th century writer whom M,B, claimed as precursor of 
Gratry and Boole, He had written of the misuse of special 
gifts and powers; M,B, was to write about the dangers of 
influencing young minds, 
CLIFFORD, W^LLIAM, (1845-1879) 

Mathematician, made important and original contribution to 
geometr)', author of The common sense of the exact sciences^ pro- 
fessor at University College, London, A highly strung and 
athletic man, he was mentioned by M.B, as an example of a 
dominating teacher personality, 

DE MERICOURT, VIRGINIA 

Pseudonym used by M.B, for regular articles in various journals. 
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DK MORGAN. ArOL'STL'S. (1806-1871) 

Friend of the Kvcrcsls, iiKilheirKui(M:in iu)Il*(1 f(jr his work on 
logic and for his inicrciil in icacliint;, was influcnlial in scouring 
O.B. a post a I Ciork, lout^hi for r(?IigioiLS frct'doni at iht.* 
University of London. 

DKPLACE. 

The village schoohnasler ai Poissy who langht M.B. as a child. 

KVKRKST, SIR GKORGI-. [ 1790-1866) 

Uncle 10 M.B., surveyor and geographer, iravcilcd and 
worked in India — Ml. Kveresl named after he made the lii'st 
survey of it — intei'ested in Indian mathematics and science. 

EVERI-ST, RKV. GI-ORGK 

Brother of .\LH.. went to C'anada, l:orn^sJ)ondcd reirnlin-ly 
with M.H. 

KVKRKST. RKV. TIIU.MAS 

I-athcr of M.B.. family said to be of nu<ren(»t sio' k. ty-viicd hy 
Hahnemann and helped in his parish by M.B. .•>!^ family's 
return frt>m I'l'ance. 

GRATRY, l ATIIKR. 

French priest of the order of Oratoii.uis. His book on logic* 
published in IB:"):*) was avidly r{'ad by (J.B. and M.B. who 
Ibund similar idt-as to theii' own in his writings. M.B, develojxrd 
iiis notion of suspending conscious thought to tap unknown 
.powers — "making a silence in the soul*', 

ILMLNKMANN, SAMl'l-L. (1755-1843) 

Founder of homeopathic medicine, believed that diseases can 
be cured by drugs which pioducc similar symptoms, success- 
fully treated father of M.B. 

HF.RSCHKL, JOHN. (1792-1871) 

Friend of Babbagc and the Hvercsts. astronomer, mathc- 
matieian — he intro(hicr*d the notation sin" ^v, chemist — he 
developed photography and lirst referred to pliotographic 
images as positive and negative, translator of the Iliad and. 
hke Xewton, Master of the Miiu in Ins later years. 
UI.NTON, JAMES. (1822-1875) 

Friend of father of M.B., an ear-surgeon and author of popu- 
larising works on philosophy and science. M.B. was his 
secretary for a few years. 

JAMKS, WILLIAM. (I 842-1 9 10) 

Famous psychologist and philosopher, corresponded with 
M.B. with whom he shared an interest in progressive education 
and whose ideas he valued. 
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MARKS, DAVID. 

Jewish prt-achcr wlu) imd innucnced G.B. aiul l)c Morgan, 
rhrough his work, M.H. became; imcresiL-d iirlk'brcw ritual 
and various current Jewish problems. 

MAl-RICE, rREDKRlCK. (1805-1872) 

Theologian, founded Christian Socialist movement, influenced 
many n)th century thinkers, helped to found Queen's College, 
London. His writings had interested G.B. 

MORANT, ROBERT. (1863-1920) 

Civil .servant, architect f)f 1902 I'.duca- - .n Act, knew and 
shared ideas with M.B. 
im:.-kcoc:k, gf.orge. (1791-1886) 

Fellow student of Babbage and Ilerschel, became Dean of Ely, 
wrote an inlluential textbook on algebra which aided the 
development of algebra as an abstract system. 

PKRRV, jOIIN. 

Mathematician, initialed reform in teaching by a famous 
address to the British .Vssociation in 1901 and' a book on 
nuuhematies teaching, slinndating MA), to write herself. 

RVAI.L. lOHN*. 

IJnHe of M.H.. friend of O.B. lo whom I^nrs of Thought was 
dedicated, profcs.sor of classics at Ciork. 
sro rT. .M.ici.A. 

'Ihird daughter of .\I.B., a matiiematician who found elegant 
cr.ii.siruction for liir Archimedean M^ids and studied four- 
dimensional iigures. 

SO.MERVEI.L. AR IIII R. 

Friend of .\I.B.. inlluential M.M. Inspector for nmsic. 

Sf)MERVi:LI.. KLM'i n. 

I'Viend of .\I.B.. wife of Artlnu' S,. author of .-1 rhythmic approach 
to rnathcnintirs, a book ahotu cnr/r-stitching which had iieen 
intr(xlu':'ed by M.I>. 

I Avr.oK. M.\uf;.\RK'r. 

Seeond daughter . rf M.H., her .son Sir Geoffrey 'I aylor is an 
eminent cont(:mf)orary mathematical physicist. 

vovNicir. KrnKi.. 

Fifth daughter of M. 15.. became a novelist. 

WKnCWOOD. TIIOM.VS. 

Son of the famous potter, friend of Coleridge, pupil of Erasmus 
Darwin. An invalid, he devoted his life to his brother's children 
and the stndy of education, in particular of the emotions; his 
llK>ughts strongly influenced M.B. 
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Some books 

K . M z.oisi i .v ^ I /.'/ ry hi: crc.s t lioolr - -a mejui-ir. C . \\\ Daniel, 1 9 f) 1 . 
A i:rit.*r biography and accouni (jf her \vork» iliis is a usfful 
companion volume by ihc editor of the e(.)ilecied works. 

K. T. HELL. Men of mathematics. VoL 2.. Pelican, 195^1 

Includes a ihorl accMunl ol'thc life and work of Georgt! Boole. 
The author evaphasises ihtr early year.s of struggle^ but then 
.^/iiggesls — loo facilely — thai llu* marriage lo the niece of the 
professor of classics represenird a /'subconscious striving lor 
social respeciability*\ There is a brief skeleh of what has come 
lo be kti'.^wn as Boolean algebra. 
BOOLE, An iiivestigatioii of the laws of thought. I)u\'er reprint, 
'•7'he design of the following treatise is to investigate 
fundamental laws of those operations of the mind by whicli 
reasoning is performed , , ,\ncl he meant just that. 

\i. nooi.E, Logic taught by lore. IT.DO. 

Subi itled * 'rhythm in nature and in educati(~>n*' this Ixjok 
was based on a series of articles published in various Jewish 
jonruals in Llngland and the U.S.A. 

M. Hooi.E. The mathematical jisychnlogy of Ciratry and l^oole, lHf)7. 

.■\n inlluential work which aUempted a psych« )logieal itui'r- 
pretation of Booh"*s work and its relation to tlnr thought of 
Gratry. 

M. liooij-:. Lectures on the logic of arithmetic, VM)\\. 

Addressed to young teachers, this is the book whieli contained 
specimen lessons and described the method making mind- 
piciures. 

M. i^GOLK. The preparation of the child for sciem'e, 1904. 

An attempt to e.xplain to parents and teachers the foundations 
in preliminary experiences on which ^he learning of science 
and mathematics depends. The book anticipated numy 
other thinkers and was particidarly influential in the U.S.A. 

M. lujoLii. Philosophy and fun of algebra, 1909. 

An attempt to spell out more simply some of the ihcnurs 
explored in her pre\Moits books. In particular the process of 
algebraisation is described and discussed in souie detail. 

M. iu)OLE. The forging of passion into power, 1910. 

'I hosc who may be attracted by the title will not I)e disappointed 
by this profound but neglected work. It explores the nature 
of unconscious processes and relates the insights acquired to 
problems of teaching. A powcrfid and prophetic book. 
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M. nooLE, Collected works, Vols. 1-4, C. \V. Daniel, I93I. 

The publisher and iiis wife were close friends of Nfary Boole, 
'I'he collecled works \s'c.yv distributed by the Open Court 
Company, U.S.A., at one linie—ihey are now out-of-print, 

c. OATTKONO, The psxcholui^x of the adokscent, Educational Explorers 
Reading, 1962, 

c:. CAiTEGNO, Fur the teachinsi of rnathamfics, vols, 1-3, I^ducational 

Explorers, Reading. 1963, 
c. GATTKONo, What we owc children, Kegan Paul, 1970, 

Perhaps liie only contemporary writer on mathematical 

education who speaks tiie same language as Mary Boole— 

though very much in a voice of his own, 
R. KiiKiis (ed.), Studies in Ionic and probability 1952, 

X'arious papers about George Boole with some of his own 

writings, 

o. seENCKK iniowN, Lairs of form, 1969, 

"I Ik- :hfme of this book is that a universe comes into being 
when a space is severed or taken apart/* ,-\n unusual conterii- 
pary arconnt of a logical calculus and the process of niaihe- 
niatical creation. 
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